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Surface-located Streptococcus pneumoniae polypeptides

All patent and non-patent references cited in this application are hereby incorporated
by reference in their entirety. This patent application claims the benefit of priority from
U.S. Provisional Application Serial No. 60/653,932, filed February 18, 2005, which is

incorporated herein by reference in its entirety.

Field of the invention
The present invention relates to cell-surface-located polypeptides of Sireptococcus
pneumoniae and their use in immunisation against Streptococcal infection, in diagno-

sis of Streptococcus and in identification of compounds with anti-Streptococcus activ-
ity.

Background of the invention

Occurrence of Streptococcus infections

Sternberg and Pasteur were the first to identify Streptococcus pneumoniae, initially
described as the pneumococcus (Austrian R. The pneumococcus at the millennium:
not down, not out. J Infect Dis 1999;179 (Suppl 2):8338—41). Strepfococcus pneumo-
niae is a Gram-positive encapsulated coccus. Based on differences in the composi-
tion of the polysaccharide capsule, about 90 serotypes are identified. This capsule is
an essential virulence factor. The majority of pneumococcal disease in infants is as-
sociated with a small number of these serotypes, which may vary by region. Current
data suggest that the 11 most common serotypes cause at least 75% of invasive dis-

ease in all regions.

Streptococcus pneumoniae is a human pathogen. The reservoir for pneumococci is
presumably the nasopharynx of asymptomatic human carriers. There is no animal or
insect vector. Sfreptococcus pneumoniae is the most common cause of bacteraemia,
pneumonia, meningitis and otitis media in young children. Pneumococcal disease is a
very serious illness in young children. In the United States it is estimated that Strepto-
coccus pneumoniae cause 200 deaths, 700 cases of meningitis, 17,000 cases of bac-
teraemia, 4.9 million cases of otitis media (ear infections) annually in children under 5
years of age. In Europe and the United States, pneumococcal pneumonia is the most
common community-acquired bacterial pneumonia, estimated to affect approximately
100 per 100 000 adults each year. The corresponding figures for febrile bacteraemia
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and meningitis are 15-19 per 100,000 and 1-2 per 100,000, respectively. The risk for
one or more of these manifestations is much higher in infants and elderly people.

Meningitis is the most severe type of pneumococcal disease. Of children under 5
years with pneumococcal meningitis, about 5% will die of their infection and others
may have long-term problems such as hearing loss. Many children with pneumococ-
cal pneumonia or blood stream infections will be ill enough to be hospitalized; about
1% of children with blood stream infections or pneumonia with a blood stream infec-
fion will die of their iliness. Nearly all children with ear infections recover, although
children with recurrent infections can suffer hearing loss.

At serious risk are also patients taking immunosuppressive chemotherapy, those
with congenital and acquired immune deficiency (including HIV infections) and those
with chronic renal disease. Table.1: The major disease indications and the number
of hospitalised patients as well as case fatality rates in children and the elderly,

which occur per annum in the US:

Disease indication Pneumococcal Pneumococcal Pneumococcal
pneumonia bacteraemia meningitis
Hospitalised patients/ | 175.000 50.000 3.000-6.000

annum in the US

Case fatality rate | 5-7%/higher 20%/60% 30%/80%
children/elderly

Tabls 2. Incidence, case-fatality ratio, projected U.8. cases and deaths, and proportion nonsuscefiible 6 penicitlin of
invasive disease identificd in the Active Bacterial Core surveillance (ABCs). 1998

Group A Group B Hoemophiius Neivseria Rtreptocoscis

Streptoenccns  Streptococcus influvneae meningitidis pRegmonion
Aggregate inddence? 3.8 B.5 L4 1.0 24,1
Raunge by arsa? 2.6-4.1 4.8 - 8.5 1.1-23 0.6 - 2.0 20.0-23.9
Case- Tatolily ralin 12.8%% 9.5 % 13.9% 13.5% G.3%

in ARCs araas

Projected ULS. eases 10,800 17.400 3,800 2,500 63,600
Projected U8, deaths 1,300 1,700 SO0 400 6,104
Penicillin nonsusceplibiliy®? 0 0 - 1.5 24, 0%:

Mnerdence = coses per 106,000,
N ensuseeptible inchudes isolates clossi Hed as sither intermediate or resistant to pendeilling Results refleet testing of group A
straploenesal Tsolntes frons 1997 (n=183) and group B sireplososcal isulates from 1997 and 1898 combined (n=1883,

Schuchat, A et al. “Active Bacterial Core Surveillance of the Emerging Infections.
Program Network”, Emerging Infectious Diseases, Vol. 7, No.1, Jan-Feb 2001.
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Symptoms of Strepiococcus pneumoniae infections

Pneumococcal pneumonia is the most common clinical presentation of pneumococcal
disease among adulis. The incubation period of pneumococcal pneumonia is short,
about 1 to 3 days. Symptoms generally include an abrupt onset of fever and chills or
rigors. Typically there is a single rigor, and repeated shaking chills are uncommon.
Other common symptoms include pleuritic chest pain, cough productive of mucopuru-
lent, rusty sputum, dyspnea (shortness of breath), tachypnea (rapid breathing), hy-
poxia (poor oxygenation), tachycardia (rapid heart rate), malaise, and weakness.

Treatment and prevention of Streptococcus pneumoniae infections

The emerging resistance o penicillin and other commonly used antibiotics under-
scores the importance of the development of novel strategies to combat pneumococ-
cal disease. In some areas of the U.S. up to 40% of invasive pneumococcal isolates
are resistant to penicillin. Treatment will usually include a broad spectrum cepha-
losporin, and often vancomycin, until results of antibiotic sensitivity testing are avail-

able.

There are two vaccines against Sfreptococcus pneumoniae available on the market:
1. Prevnar® (Wyeth), a 7-valent pneumococcal conjugate vaccine, containing
polysaccharides of serotype 4, 6B, 9V, 14, 18C, 19F and 23F.
2. Pneumovax® (Merck Research Laboratories), a 23-valent polysaccharide
vaccine containing 23 purified capsular polysaccharide antigens (serotypes 1,
2, 3,4, 5, 6B, 7F, 8, 9N, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20,
22F, 23F, and 33F).

However, there is still a large medical need for development of improved Streptococ-

cus vaccines, because:

o These vaccines only cover certain serotypes, e.g. Prevnar® has a potential
coverage of over 85% of the pneumococcal isolates for the USA, 60-70% for

Europe and around 55% for Asia.
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o Children under 2 years of age, who suffer the highest rates of pneumococcal
carriage and disease, and immunocompromised patients show a severely im-
paired antibody response upon this vaccination.

o The polysaccharide vaccines are not effective against acute otitis media
caused by Streptococcus pneumoniae.

o The polysaccharide vaccines do not induce a T-cell-dependent immune re-
sponse. This implicates the absence of memory B cells and limits the period of
protection.

o Several of the capsule polysaccharides are poorly immunogenic. These in-

clude several serotypes associated with penicillin resistance.

Currently, several pneumococcal surface proteins are considered as alternative vac-
cine candidates because of their serotype-independence. However, so far, none of
the proteins are considered to elicit species-wide pneumococcal protection. This can
be explained by the occurrence of allelic variation within most individual proteins. An-
tibodies raised against a single protein may not recognize allelic variants. Efficacy
against pneumonia is an important factor in deciding on the use of new vaccines in

developing countries.

In addition to better ways of treatment and prevention, there is a need for novel rapid
and reliable methods for diagnosis of Streptococcus pneumoniae infections.

The above objectives can be accomplished through the identification and use of suit-
able Streptococcus pneumoniae polypeptides that can function as targets, i.e. targets
for the immune system and/or for antibodies, targets for cytotoxic inhibitors, or targets

for indicator moieties in diagnosis.

Summary of the invention

The present application relates to surface-located polypeptides of Streptococcus
pneumoniae. In the context of this application, a ‘surface-located’ polypeptide is de-
fined as a polypeptide which is at least partially (i.e. part of the polypeptide chain
and/or part of the population of polypeptide molecules) localised outside the mem-
brane of a Streptococcus pneumoniae cell. Thus, a surface-located polypeptide is a
polypeptide which is fully or partially exposed to the space outside the membrane.
Surface-located polypeptides furthermore include all polypeptides or polypeptide
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fragments that can be identified in fractions obtained by high-pH surface-protein ex-
traction or mutanolysin digestion as described herein.

Surface-located polypeptides are attractive targets for antibacterial therapy
and/or diagnosis of bacterial infection, since the exposure of such polypeptides to the
extracellular space means that compounds that interact with these polypeptides (e.g.
compounds used to prevent, treat or diagnose bacterial infections) often do not need
to enter or pass the membrane to be effective.

The determination of cell-surface localisation of a Strepfococcus pneumoniae
polypeptide can at present only be done experimentally and not by bioinformatics, as
no common sorting signals or motifs are known for this localisation. It is possible to
predict with some degree of certainty whether or not polypeptides enter the perip-
lasm, but no general motif has been identified for surface-localisation of polypeptide.
Prior art strategies for the identification of candidates for protein vaccination against
Streptococcus pneumoniae have mainly been based on genome sequencing and in
silico analysis (WO 02/077021; Wizemann et al. (2001) infect. Immun. 69:1593-
1598). These strategies have not been very successful, as only a small subpopulation
of the candidates identified and tested conferred protection in a mouse model (Wize-
mann et al. (2001) Infect. Immun. 69:1593-1598).

The inventors have identified 282 different polypeptides in cell-surface frac-
tions of Streptococcus pneumoniae. The method that was employed identifies poly-
peptides that are expressed at a relatively high level. The combination of being sur-
face-exposed and being present in relatively high amounts makes these polypeptides
highly suitable as targets for antibodies and thus for use in passive or active immuni-
sation/vaccination.

Accordingly, in a first aspect, the invention relates to a composition comprising

- a polypeptide which comprises a sequence selected from the group consisting of
surface-located Streptococcus polypeptides of SEQ ID NO:1-282, or comprises
an antigenic fragment or variant of said sequence,
or

- a polynucleotide comprising a sequence encoding said polypeptide,
or

- an expression vector comprising a sequence encoding said polypeptide,

or
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a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,
or

an antibody capable of binding said polypeptide,

for use as a medicament.

In a preferred embodiment, said composition comprises

a polypeptide which comprises a sequence selected from the group consisting of
SEQ ID NO:16, SEQ ID NO:10, SEQ ID NO:13, and SEQ ID NO:28, or comprises
an antigenic fragment or variant of said sequence,

or

a polynucleotide comprising a sequence encoding said polypeptide,

or

an expression vector comprising a sequence encoding said polypeptide,

or

a recombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

In an even more preferred embodiment, said composition comprises

a polypeptide which comprises SEQ ID NO:16, or comprises an aniigenic
fragment or variant of SEQ ID NO:16,

or

a polynucleotide comprising a sequence encoding said polypeptide,

or

an expression vector comprising a sequence encoding said polypeptide,

or

a recombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

SEQ ID NO:16 represents a homolog of lipoate-protein ligase A, an enzyme which

has previously been identified and characterised in E. coli and L. monocytogenes
(Morris et al. (1994) J. Biol. Chem. 269:16091; O’Riordan et al. (2003) Science

302:462). Proteins of this family have not previously been identified on the cell sur-

face or found to be vaccine candidates or suitable targets for antibody therapy.
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In another preferred embodiment, said composition comprises an antibody capable of
binding a polypeptide selected from the group consisting of SEQ ID NO:16, SEQ ID
NO:10, SEQ ID NO:13, SEQ ID NO:20, SEQ ID NO:26, SEQ ID NO:28 and SEQ ID
NO:33. In an even more preferred embodiment, said polypeptide is SEQ ID NO:16.

In a further main aspect, the invention relates to the use of a composition comprising

- a polypeptide which comprises a sequence selected from the group consisting of
SEQ ID NO:1-282, or comprises an antigenic fragment or variant of said
sequence,

- a polynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or

- a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,

for the preparation of a medicament for the immunisation of an animal or human

being against bacteria, preferably Streptococcus, more preferably Streptococcus

pneumoniae, infections. Preferred sequences are SEQ ID NO:16, SEQ ID NO:10,

SEQ ID NO:13, and SEQ ID NO:28. Most preferred SEQ ID NO:16.

In a further main aspect, the invention relates to an antibody capable of binding a
polypeptide selected from the group consisting of SEQ 1D NO:1-282.

Furthermore, the invention relates, in a main aspect, to the use of an antibody
capable of binding a polypeptide selected from the group consisting of SEQ ID NO:1-
282 for the manufacture of a medicament for the treatment or prevention of
Streptococcus, preferably Streptococcus pneumoniae, infections in an animal or
human being. The use of antibodies capable of binding a polypeptide selected from
the group consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID
NO:20, SEQ 1D NO:26, SEQ 1D NO:28 or SEQ ID NO:33 is preferred.

Most preferred is the use of an antibody capable of binding the polypeptide of SEQ 1D
NO:16 for the manufacture of a medicament for the treatment or prevention of
Streptococcus, preferably Streptococcus pneumoniae, infections in an animal or
human being.
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The combination of being surface-exposed and being present in relatively high
amounts also makes the polypeptides identified by the inventors highly suitable as
targets for diagnosis of Streptococcus pneumoniae infection, allowing detection of
intact cells with high sensitivity. Thus, in a further main aspect, the invention relates to
methods for detecting Streptococcus pneumoniae or parts thereof, using indicator
moieties capable of recognising the cell-surface located polypeptides described
herein.

in addition, the surface-localisation of the polypeptides makes them suitable as tar-
gets for inhibitors. Such inhibitors may be bactericidal or bacteristatic or prevent inter-
action of Streptococcus pneumoniae with the host organism (virulence). Thus, in a
further main aspect, the invention relates to methods for identifying inhibitors of the
cell-surface located polypeptides described herein.

Definitions

- Vaccine - is used to indicate a composition capable of inducing a protective im-
mune response against a microorganism in a human being or animal.

- Protective immune response — is used to indicate an immune response (hu-
moral/antibody and/or cellular) inducing memory in an organism, resulting in the
infectious agent, herein Streptococcus pneumoniae, being met by a secondary
rather than a primary response, thus reducing its impact on the host organism.

- Polypeptide — unless specified otherwise, the term ‘polypeptide’ when used herein
can also refer to a variant or fragment of a polypeptide. Preferred polypeptides are
antigenic polypeptides.

- Fragment — is used to indicate a non-full length part of a polypeptide. Thus, a
fragment is itself also a polypeptide.

- Variant — a ‘variant’ of a given reference polypeptide refers to a polypeptide that
displays a certain degree of sequence identity to said reference polypeptide, but is
not identical to said reference polypeptide.

- Antigen / antigenic / antigenicity / immunogen / immunogenic / immunogenicity —
all refer to the capability of inducing an immune response.

- Immunogenic carrier — refers to a compound which directly or indirectly assists or
strengthens an immune response.

- Expression vector - refers to a, preferably recombinant, plasmid or phage or virus

to be used in production of a polypeptide from a polynucleotide sequence. An ex-
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pression vector comprises an expression construct, comprising an assembly of (1)
a genetic element or elements having a regulatory role in gene expression, for
example, promoters or enhancers, (2) a structural or coding sequence which is .
transcribed into mRNA and translated into protein, and which is operably linked to
the elements of (1); and (3) appropriate transcription initiation and termination se-
quences.

Binding partner - of a polypeptide refers to a molecule that can bind to said poly-
peptide. Such binding can be indirect, through another molecule, but is preferably
direct. A binding partner can be any type of molecule, such as e.g. small hydro-
phobic molecules or e.g. a cellular or extracellular macromolecule, such as a pro-
tein, a carbohydrate or a nucleic acid. Preferred types of binding partners include
antibodies, ligands or inhibitors.

Plurality - the term ‘plurality’ indicates more than one, preferably more than 10.
Indicator moiety - the term ‘indicator moiety’ covers a molecule or a complex of
molecules that is capable of specifically binding a given polypeptide and/or cell,
and is capable of generating a detectable signal. Preferably, the indicator moiety
is an antibody or comprises an antibody molecule. Thus, a preferred indicator
moiety is an antibody coupled to or in complex with a detectable substance.
Host-derived molecule or host molecule - refers to a molecule which is normally
found in a host organism that can be infected with Streptococcus pneumoniae. A
host-derived molecule is preferably a host polypeptide, preferably a human poly-
peptide.

Antibody - the term ‘antibodies’ when used herein is intended to cover antibodies
as well as functional equivalents thereof. Thus, this includes polyclonal antibodies,
monoclonal antibodies (mAbs), humanised, human or chimeric antibodies, single-
chain antibodies, and also binding fragments of antibodies, such as, but not lim-
ited to, Fab fragments, F(ab’), fragments, fragments produced by a Fab expres-
sion library, anti-idiotypic antibodies, hybrids comprising antibody fragments, and
epitope-binding fragments of any of the these. The term also includes multivaient,
multispecific, such as bispecific antibodies and mixtures of monoclonal antibodies.
Dissociation constant, Kd, is a measure to describe the strength of binding (or
affinity or avidity) between macromolecules, for example an antibody and its anti-
gen. The smaller Kd the stronger binding.

Isolated - used in connection with polypeptides, polynucleotides and antibodies
disclosed herein ‘isolated’ refers to these having been identified and separated
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and/or recovered from a component of their natural, typically cellular, environ-
ment. Contaminant components of the natural environment are materials that
would typically interfere with diagnostic or therapeutic uses for the polypeptide,
and may include enzymes, hormones, and other proteinaceous or non-
proteinaceous solutes. Polypeptides, polynucleotides and antibodies of the inven-
tion are preferably isolated, and vaccines and other compositions of the invention
preferably comprise isolated polypeptides or isolated polynucleotides or isolated

antibodies.

Detailed description

Figures

Figure 1: A table of preferred compositions of the invention. The numbers in the col-
umns and rows indicate SEQ 1D NOs. Each cross refers to a composition comprising
the polypeptide (or antigenic fragment or variant thereof) of the column to which the
cross belongs as well as the polypeptide (or antigenic fragment or variant thereof) of
the row to which the cross belongs.

Figure 2: List of amino acid sequences of surface-located Streptococcus pneumoniae
polypeptides.

Figure 3: RT-PCR with cDNA derived from a spleen from a mouse infected with
S. pneumoniae D39 at 1 day of infection. Primers were used specific for transcripts
for antigens 029 (SEQ ID NO:16), 060 (SEQ ID NO:26), 607 (SEQ ID NO:20) and
653 (SEQ ID NO:33). Moreover, primers were used specific for transcript of the
Sigma 70 subunit of the pneumococcal RNA-Polymerase (house keeping gene). —RT:

control without reverse transcriptase; +RT: RT-PCR; N: non-template control.

Figure 4: Immunoblot with patient serum (single patient) for detection of rec. vac. (an-
tigens) 029, 060, 144, 487, 607, 646 and 653.

Figure 5: Immunogenicity of antigens (ags) 029, 060, 607, 653 and controls with un-
treated animals (non immunized), Alum adjuvants alone, and an unrelated antigen at
days 0, 21 and 35 of vaccination.
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Figure 6: CFU 6 h after challenge with S. pneumoniae D39 in blood of mice vacci-

nated with antigens (ags) 029, 060, 607, 653 and controls with untreated animals

(non immunized), Alum adjuvants alone, and unrelated antigen.

Figure 7: Survivors after challenge with S. pneumoniae D39 of mice vaccinated with

antigens (ags) 029 and 607 compared with control groups with untreated animals

(non immunized), Alum adjuvants alone and an unrelated antigen (sigma)

Compositions for use as a medicament

In a first main aspect, the invention relates to a composition comprising

a polypeptide which comprises a sequence selected from the group consisting
of surface-located Streptococcus pneumoniae polypeptides of SEQ ID NO:1-
282, or comprises an antigenic fragment or variant of said sequence,

a polynucleotide comprising a sequence encoding said polypeptide,

an expression vector comprising a sequence encoding said polypeptide,

a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector, or

an antibody capable of binding said polypeptide,

for use as a medicament.

In an important embodiment, the composition comprises

a polypeptide which comprises a sequence selected from the group consisting
of SEQ ID NO:1-282, or comprises an antigenic fragment or variant of said
sequence,

a polynucleotide comprising a sequence encoding said polypeptide,

an expression vector comprising a sequence encoding said polypeptide, or

a recombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

Said composition can be used as a vaccine for active immunisation of an individual in

need thereof. This is described in the section ‘vaccine compositions and methods of

vaccination of the invention’.

In one preferred embodiment, the composition comprises a polypeptide which

comprises a sequence selected from the group consisting of SEQ ID NO:1-282 or

comprises antigenic fragment or variant of said sequence.
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In another important embodiment, the composition comprises an antibody capable of
binding a polypeptide selected from the group consisting of surface-located
Streptococcus pneumoniae polypeptides of SEQ ID NO:1-282. Said composition can
e.g. be used in passive immunisation of an individual in need thereof. This is
described in the section ‘antibodies and methods for raising antibodies of the

invention’.

Vaccine compositions and methods of vaccination of the invention

The goal of vaccination or active immunisation is to provide protective immunity by
inducing a memory response to an infectious microorganism using an antigenic or
immunogenic composition. Thus, a vaccine is a composition capable of inducing a
protective immune response against a microorganism in a human being or animal.
Such an immune response can be a cellular response and/or a humoral response,

e.g. a specific T cell response or an antibody response.

Accordingly, in an impartant embadiment, the compaosition is a vaccine compaosition.
l.e. the invention relates to the use of a composition comprising
a polypeptide which comprises a sequence selected from the group consisting

of surface-located Streptococcus pneumoniae polypeptides of SEQ 1D NO:1-
282, or comprises an antigenic fragment or variant of said sequence,
- a polynucleotide comprising a sequence encoding said polypeptide,
- an expression vector comprising a sequence encoding said polypeptide, or
- arecombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,
as a vaccine.
The variant herein preferably has at least 95% sequence identity, such as at least
96%, e.g. at least 97%, such as at least 98%, e.g. at least 99% sequence identity to

said sequence.

In one preferred embodiment of the above composition, the polypeptide comprises
SEQ ID NO:1, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide

comprises SEQ ID NO:2, or an antigenic fragment or variant thereof.
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In another preferred embodiment of the above composition, the
comprises SEQ [ID NO:3, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:4, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:5, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:6, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:7, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:8, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:9, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:10, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:11, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:12, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:13, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ D NO:14, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:15, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:16, or an antigenic fragment or variant thereof.

in another preferred embodiment of the above composition, the
comprises SEQ ID NO:17, or an antigenic fragment or variant thereof.

in another preferred embodiment of the above composition, the
comprises SEQ ID NO:18, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above compaosition, the
comprises SEQ ID NO:19, or an antigenic fragment or variant thereof.
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In another preferred embodiment of the above composition, the
comprises SEQ ID NO:20, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:21, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:22, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:23, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:24, or an antigenic fragment or variant thereof.
in another preferred embodiment of the above composition, the
comprises SEQ ID NO:25, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:26, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:27, or an antigenic fragment or variant thereof.
in another preferred embodiment of the above composition, the
comprises SEQ ID NO:28, or an antigenic fragment or variant thereof.

“In another preferred embodiment of the above composition, the

comprises SEQ ID NO:29, or an antigenic fragment or variant thereof.
in another preferred embodiment of the above composition, the
comprises SEQ ID NO:30, or an antigenic fragment or variant thereof.
in another preferred embodiment of the above composition, the
comprises SEQ ID NO:31, or an antigenic fragment or variant thereof.
in another preferred embodiment of the above composition, the
comprises SEQ ID NO:32, or an antigenic fragment or variant thereof.
in another preferred embodiment of the above composition, the
comprises SEQ ID NO:33, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:34, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:35, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the

comprises SEQ ID NO:36, or an antigenic fragment or variant thereof.
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In another preferred embodiment of the above composition, the
comprises SEQ ID NO:37, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:38, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:39, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:40, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:41, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:42, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:43, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:44, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:45, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:46, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:47, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:48, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:49, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:50, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:51, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:52, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:53, or an antigenic fragment or variant thereof.
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[n another preferred embodiment of the above composition, the
comprises SEQ ID NO:54, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:55, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:56, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:57, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ [D NO:58, or an antigenic fragment or variant thereof.
In ancther preferred embodiment of the above composition, the
comprises SEQ ID NO:59, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:60, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:61, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:62, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:63, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:64, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:65, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:66, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:67, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:68, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:69, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:70, or an antigenic fragment or variant thereof.
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In another preferred embodiment of the above composition, the
comprises SEQ ID NO:71, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:72, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:73, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:74, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:75, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:76, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:77, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:78, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:79, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:80, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:81, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:82, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:83, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:84, or an antigenic fragment or variant thereof,
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:85, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:86, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:87, or an antigenic fragment or variant thereof.

PCT/DK2006/000073

polypeptide

polypeptide

polypeptide

polypeptide

polypeptide

polypeptide

polypeptide

polypeptide

polypeptide

polypeptide

polypeptide

polypeptide

polypeptide

polypeptide

polypeptide

polypeptide

polypeptide



10

15

20

25

30

WO 2006/084467

18

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:88, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:89, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:90, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:91, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:92, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:93, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:94, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:95, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:96, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:97, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ 1D NO:98, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:99, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the
comprises SEQ ID NO:100, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:101, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:102, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:103, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the
comprises SEQ ID NO:104, or an antigenic fragment or variant thereof.
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In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:105, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ 1D NO:168, or an antigenic fragment or variant thereof.

A composition comprising the polypeptide of SEQ ID NO:16, or an antigenic fragment
or variant thereof for use as a medicament is at present the most preferred

embodiment.

In some embodiments of the composition, the polypeptide consists of a sequence
selected from the group of SEQ ID NO:1-282. In other embodiments, the polypeptide
comprises a sequence selected from the group of SEQ ID NO:1-282 or an antigenic
fragment or variant of said sequence, as well as a tag, such as a his-tag, i.e. a

polyhistidine tag.

In another preferred embodiment, the polypeptide in the composition of the invention
may be combined with or fused to a toxin, e.g. an enterotoxigenic Escherichia coli
Stable or Labile toxin. A suitable heat stable toxin Il (STIl) has been described in Lee
et al. (1983) Infect. Immun. 42: 264-268. Examples of suitable fusion proteins are
given in SEQ ID NO:295 and SEQ ID NO:296. In one embodiment, the combination
comprises the polypeptide of the invention and a non-covalently linked toxin, wherein
the toxin may be a single toxin polypeptide, or a multimeric, e.g. dimeric, form com-
prising multiple copies of the toxin. In another embodiment, the polypeptide of the
invention and the toxin are covalently linked, e.g. by post-translational linkage or tran-
scription and translation from a single fused open reading frame. In either case, the
two constituents may be linked directly or via a spacer or linker domain, which e.g.
may be a peptide linker, preferably a protease-resistant and/or non-immunogenic
peptide linker. Such peptide linker may be of any length, e.g. it may be between 2 and
200, such as between 5 and 50 amino acids in length. Multiple copies of the toxin
may be fused to the polypeptide of the invention.

A composition comprising a polypeptide of the invention, e.g. the polypeptide of SEQ
ID NO:16, as well as an enterotoxigenic Escherichia coli may be used to manufacture
a vaccine for prevention of infection with Streptococcus pneumoniae and/or entero-

toxigenic Escherichia.
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In further embodiments, the composition of the invention may comprise dimers of any
of the polypeptides of SEQ ID NO:1-282, such as dimers of SEQ ID NO:16. Dimers
may e.g. be formed by post-translational linkage or be generated from a single fused
open reading frame. In either case, the two monomer units of the dimer may be linked
directly or via a spacer or linker domain, which e.g. may be a peptide linker, prefera-
bly a protease-resistant and/or non-immunogenic peptide linker. Such a peptide linker
may be of any length, e.g. it may be between 2 and 200, such as between 5 and 50

amino acids in length.

The composition may only comprise one polypeptide selected from the group of SEQ
ID NO:1-282 or a antigenic fragment or variant thereof. However, in other
embodiments, the composition comprises more than one polypeptide of the group of
SEQ ID NO:1-282 and/or more than one antigenic fragment of a polypeptide selected
from the group of SEQ ID NO:1-282. Thus, the composition according to the invention
may comprise more than one, such as 2, for example 3, such as 4, for example 5,
such as 6, for example 7, such as 8, for example 9, such as 10, such as a number of
polypeptides and/or fragments in the range of from 5 to 10, or more than 10, such as
for example in the range of from 10 to 20, different polypeptides selected from the
group of SEQ ID NO:1-282 or antigenic fragments or variants thereof.

Similarly, the composition may only comprise one polynucleotide, one ex-
pression vector or one recombinant virus or recombinant cell of the invention. How-
ever, in other embodiments, the composition comprises more than one polynucleo-
tide, one expression vector or one recombinant virus or recombinant cell of the inven-
tion. Thus, the composition according to the invention may comprise more than one,
such as 2, for example 3, such as 4, for example 5, such as 6, for example 7, such as
8, for example 9, such as 10, or more than 10, such as for example in the range of
from 10 to 20, different polynucleotides, expression vectors or recombinant viruses or
recombinant cells of the invention as described herein.

Furthermore, in some embodiments, a recombinant cell of the invention may
express more than one polypeptide of the group of SEQ ID NO:1-282 and/or more
than one antigenic fragment or variant of a polypeptide selected from the group of
SEQ ID NO:1-282. Thus, the composition according to the invention may comprise a
recombinant cell comprising more than one, such as 2, for example 3, such as 4, for
example 5, such as 6, for example 7, such as 8, for example 9, such as 10, such as a
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number of polypeptides and/or antigenic fragments or variants in the range of from 5
to 10, or more than 10, such as for example in the range of from 10 to 20, different
polypeptides selected from the group of SEQ ID NO:1-282 or antigenic fragments or
variants thereof. In another embodiment, the composition for use in the invention

comprises multiple of the recombinant viruses or recombinant cells described herein.

Preferably, the composition of the invention comprises one of the combinations of
polypeptides (or antigenic fragments or variants thereof) given in Table 1.

In Table 1, each of the crosses (“X") placed at the crossing of a column designated
with a SEQ ID number with a row designated by another SEQ ID number indicates a
composition comprising the two polypeptides of those two SEQ ID numbers (or anti-

genic fragments or variants thereof).

l.e. as an example, entirely for illustrative purposes and not intended in a limiting
manner, the cross (“x") at the crossing of the column of SEQ ID NO:2 ("2") with the
row of SEQ ID NO:1 (“1”) indicates a composition comprising:

- the polypeptide of SEQ ID NO:1 or an antigenic fragment or variant thereof

and

- the polypeptide of SEQ ID NO:2 or an antigenic fragment or variant thereof.

Highly preferred compositions include:

A composition comprising:

- the polypeptide of SEQ ID NO:16 or an antigenic fragment or variant thereof

and

- any of the polypeptides of SEQ ID NO:1-282 or an antigenic fragment or variant
thereof, preferably any of SEQ ID NO:1-41 or an antigenic fragment or variant
thereof, more preferably a polypeptide selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:13, SEQ ID NO:20 and SEQ DI NO:28, most preferably the poly-
peptide of SEQ ID NO:20 or an antigenic fragment or variant thereof.

A composition comprising:
- the polypeptide of SEQ ID NO:10 or an antigenic fragment or variant thereof

and
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- any of the polypeptides of SEQ ID NO:1-282 or an antigenic fragment or variant
thereof, preferably any of SEQ ID NO:1-41 or an antigenic fragment or variant
thereof, more preferably a polypeptide selected from the group consisting of SEQ ID
NO:13, SEQ ID NO:20 and SEQ DI NO:28, most preferably the polypeptide of SEQ
ID NQ:20 or an antigenic fragment or variant thereof.

A composition comprising:

- the polypeptide of SEQ ID NO:13 or an antigenic fragment or variant thereof

and

- any of the polypeptides of SEQ ID NO:1-282 or an antigenic fragment or variant
thereof, preferably any of SEQ ID NO:1-41 or an antigenic fragment or variant
thereof, more preferably a polypeptide selected from the group consisting of SEQ ID
NO:20 and SEQ DI NO:28, most preferably the polypeptide of SEQ ID NO:20 or an

antigenic fragment or variant thereof.

A composition comprising:

- the polypeptide of SEQ ID NO:28 or an antigenic fragment or variant thereof

and

- any of the polypeptides of SEQ ID NC:1-282 or an antigenic fragment or variant
thereof, preferably any of SEQ ID NO:1-41 or an antigenic fragment or variant
thereof, the polypeptide of SEQ ID NO:20 or an antigenic fragment or variant thereof.

Preferred compositions comprising at least three polypeptides include the following:

A composition comprising three or more polypeptides selected from the group con-
sisting of SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:16, SEQ ID NO:20 and SEQ ID
NO.28.

A composition comprising:

- the polypeptide of SEQ ID NO:16 or an antigenic fragment or variant thereof

and

- the polypeptide of SEQ ID NO:20 or an antigenic fragment or variant thereof

and

- any of the polypeptides of SEQ ID NO:1-282 or an antigenic. fragment or variant
thereof, preferably any of SEQ ID NO:1-41 or an antigenic fragment or variant
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thereof, more preferably a polypeptide selected from the group consisting of SEQ ID
NO:10, SEQ ID NO:13 and SEQ DI NO:28.

Further breferred compositions according to the invention, comprising four or more
polypeptides selected from the group consisting of SEQ ID NO:10, SEQ ID NO:13,
SEQ ID NO:16, SEQ ID NO:20 and SEQ ID NO.28.

In a yet further preferred embodiment, the composition of the invention comprises the
five polypeptides of SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:16, SEQ ID NO:20
and SEQ ID NO.28.

In some embodiments of the above compositions comprising two or more polypep-
tides, the polypeptides are not covalently linked. In other embodiments, however, the
polypeptides may form a fusion polypeptide, which is formed by post-translational
linkage or generated from a single fused open reading frame. In either case, the two
or more polypeptides may be linked directly or via a spacer or linker domain, which
e.g. may be a peptide linker, preferably a protease-resistant and/or non-immunogenic
peptide linker. Such a peptide linker may be of any length, e.g. it may be between 2
and 200, such as between 5 and 50 amino acids in length.

Vaccines comprising polypeptides
As described above, in a preferred embodiment, the invention relates to a composi-

tion comprising a polypeptide which comprises a sequence selected from the group
consisting of SEQ 1D NO:1-282, or an antigenic fragment or variant of said sequence,
for use as a vaccine. Preferred fragments and variants are those described in the

sections herein that relate to fragments and variants.

Accordingly, in this embodiment, the antigenicity or immunogenicity is provided by
direct administration of a polypeptide normally located on the surface of a Streptococ-
cus pneumoniae cell. In one particular embodiment, the polypeptides are selected so
that the vaccine composition comprises multiple polypeptides capable of associating
with different MHC molecules, such as different MHC class | molecules. Preferably,
the composition for use as a vaccine comprises polypeptides and/or fragments capa-
ble of associating with the most frequently occurring MHC class | molecules. In one

particular embodiment of the invention, the composition comprises one or more poly-
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peptides and/or fragments capable of associating to an MHC class | molecule and
one or more polypeptides and/or fragments capable of associating with an MHC class
Il molecule. Hence, the vaccine composition is in some embodiments capable of rais-
ing a specific cytotoxic T-cells response and/or a specific helper T-cell response. As-
sociation to MHC molecules can e.g. be determined as described by Andersen et al.
(1999) Tissue Antigens 54:185; or by Tan et al. (1997) J. Immunol. Methods 209:25.

Adjuvants and immunogenic carriers

Preferably, the composition for use as vaccine, i.e. the vaccine composition, of the
present invention comprises a pharmaceutically-acceptable carrier as described
herein in the section ‘Compositions for use in the invention’.

The composition can further comprise an adjuvant. Adjuvants are sub-
stances whose admixture into the vaccine composition increases or otherwise modi-
fies the immune response to a polypeptide or other antigen. Adjuvants could for ex-
ample be any of: AIK(SO.),, AINa(S0,),, AINH, (SO,), silica, alum, AI(OH)s;, Cas
(POy4)2, kaolin, carbon, aluminium hydroxide, aluminium phosphate, muramy! dipep-
tides, N-acetyl-muramyl-L-threonyl-D-isoglutamine (thr-DMP), N-acetyl-nornuramyl-L-
alanyl-D-iso-glutamine (CGP 11687, also referred to as nor-MDP), N-acetylmuramyul-
L-alanyl-D-isoglutaminyl-L-alanine-2-(1'2'-dipalmitoyl-sn-glycero-3-hydroxphosphoryl
oxy)-ethylamine (CGP 19835A, also referred to as MTP-PE), RIBI (MPL+TDM+CWS)
in a 2% squalene/Tween-80.RTM. emulsion, lipopolysaccharides and derivatives,
including lipid A, Freund's Complete Adjuvant (FCA), Freund’s Incomplete Adjuvants,
Merck Adjuvant 65, polynucleotides (for example, poly IC and poly AU acids), wax D
from Mycobacterium, tuberculosis, substances found in Corynebacterium parvum,
Bordetella pertussis, and members of the genus Brucella, liposomes or other lipid
emuisions, Titermax, ISCOMS, Quil A, ALUN (see US 58767 and 5,554,372), Lipid A
derivatives, choleratoxin derivatives, HSP derivatives, LPS derivatives, synthetic pep-
tide matrixes or GMDP, Interleukin 1, Interleukin 2, Montanide ISA-51 and QS-21.
Preferred adjuvants to be used with the invention include alum, Montanide ISA-51
and QS-21. Montanide ISA-51 (Seppic, Inc.) is a mineral oil-based adjuvant analo-
gous to incomplete Freund’s adjuvant, which is normally administered as an emulsion.
QS-21 (Antigenics; Aquila Biopharmaceuticals, Framingham, MA) is a highly purified,
water-soluble saponin that handles as an aqueous solution. Another preferred adju-
vant to be used in the composition of the invention is IMSAVAC-L from the Nether-
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lands Vaccine Institute. In another preferred embodiment, the polypeptide or polypep-

tides are included in virosomes.

Desirable functionalities of adjuvants capable of being used in accordance

with the present invention are listed in the below table.

Table 1

Motes of adjuvant action

Action

Adjuvant type

Benetit

1. Immunomodulation  Generally small rolecules or proteins which modify the
cytokine network

2. Presentation

Generally amphipathic molecules or complexes which

interact with immunogen in its native gonformation

3. GTL Incuction »
»
4. Targsting «
.

5. Dapot generation .

Particles which can bind or enclose immunogen and
which can fuse with or disrupt cell membranes

w/o emuisions for direct attachment of peptide 1o cell
surface MHC-1

Particulate adjuvants which bind immunogen. Adjuvants
which saturate Kupifer celis

Carpohydrate adjuvants which target lectin receptors on
macrophages and DCs

wie emulsion for short tarm

« Microspheras or nanospheres for long term

Upregulation of immune sesponse. Selection of Thi or
3

Increased neutralizing antibody rasponse. Greater
duration of response

Cytosolic processing of protein yisiding cotrect clags
1 resticted peplides

Simple process if promiscuous peptide(s) known

Efficient use of adjuvant and immunogen

As above. May also determine type of response if
targeting selective

Efticiency

Potential for single-dose vaceine

Source: John C. Cox and Alan R. Coulter Vaccine 1997 Feb;15(3):248-56

A vaccine composition according to the present invention may comprise more than
one different adjuvant. It is also contemplated that the Streptococcus pneumoniae
polypeptide of the invention, or one or more antigenic fragments thereof, and the ad-
juvant can be administered separately in any appropriate sequence.

The adjuvant of choice may e.g. Freund's complete or incomplete adjuvant,
or killed B. pertussis organisms, used e.g. in combination with alum precipitated anti-
gen. A general discussion of adjuvants is provided in Goding, Monoclonal Antibodies:
Principles & Practice (2nd edition, 1986) at pages 61-63. Goding notes, however, that
when the antigen of interest is of low molecular weight, or is poorly immunogenic,
coupling to an immunogenic carrier is recommended (see below). Various saponin
extracts and cytokines have also been suggested to be useful as adjuvants in immu-
nogenic compositions. Recently, it has been proposed to use granulocyte-
macrophage colony stimulating factor (GM-CSF), a well known cytokine, as an adju-

vant (WO 97/28816).

In addition, a vaccine composition of the invention can comprise an immunogenic
carrier such as a scaffold structure, for example a protein or a polysaccharide, to
which the Streptococcus pneumoniae polypeptide or the fragment thereof is capable
of being associated. A Streptococcus pneumoniae polypeptide, or the antigenic frag-
ment or variant thereof, present in the vaccine composition can thus be associated
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with an immunogenic carrier such as e.g. a protein. The binding or association of the
polypeptide to a carrier protein may be covalent or non-covalent. An immunaogenic
carrier protein may be present independently of an adjuvant. The function of a carrier
protein can for example be to increase the molecular weight of in particular fragments
in order to increase their activity or immunogenicity, to confer stability, to increase the
biological activity, or to increase serum half-life. Furthermore, an immunogenic carrier
protein may aid presenting the Streptococcus pneumoniae polypeptide or the frag-
ments thereof to T cells. A carrier protein could be, but is not limited to, keyhole limpet
hemocyanin, serum proteins such as transferrin, bovine serum albumin, human se-
rum albumin, thyroglobulin or ovalbumin, immunoglobulins, or hormones, such as
insulin. Tetanus toxoid and/or diptheria toxoid are also suitable carriers in one em-
bodiment of the invention. Alternatively or additionally, dextrans, for example sepha-
rose may be added. In yet another embodiment, an antigen-presenting cell such as
e.g. a dendritic cell capable of presenting the polypeptide or a fragment thereof toa T
cell may be added to obtain the same effect as a carrier protein. Methods for the
preparation of vaccine compositions have e.g. been described in US 5,470,958 and

references therein.

In a further embodiment, the vaccine composition of the invention may comprise
Streptococcus pneumoniae carbohydrates in addition to a polypeptide of the inven-
tion. In one embodiment, the added carbohydrates are carbohydrates derived from or
characteristic of one or more serotypes of Streptococcus pneumoniae. In a preferred
embodiment, the polypepiide of the invention is combined with polysaccharides de-
rived from or characteristic of any one or more of the serotypes given in Table 4. In a
preferred embodiment, the polypeptide is combined with one or more, preferably two,
three, four, five, six or seven polysaccharides derived from or characteristic of sero-
type 4, 6B, 9V, 14, 18C, 19F and 23F. In another embodiment, the polypeptide is
combined with eight or more, preferably ten or more, 15 or more, or 20 or more of the
polysaccharide antigens of serotypes 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 10A, 11A, 12F, 14,
16B, 17F, 18C, 19A, 19F, 20, 22F, 23F, and 33F. These carbohydrates may added in
free form to the vaccine composition of the invention, or, alternatively, they may be
fused to a polypeptide of the invention to be used in the vaccine composition.

An effective amount of a polypeptide of the invention may be an amount capable of

eliciting a detectable humoral immune response in the absence of an immunomodula-
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tor. The appropriate amount of immunogen to be used is dependent on the immu-
nological response it is desired to elicit. Furthermore, the exact effective amount nec-
essary may vary from subject to subject, depending on the species, age and general
condition of the subject, the severity of the condition being treated, the mode of ad-
ministration, etc. The polypeptide vaccines of the present invention may be adminis-
tered in various dosages, including dosages that are lower than those normally used
for other vaccines. This possible because the polypeptides of the present invention
are abundant on the surface of a Sireptococcus pneumoniae cell and thus even a
fairly low level of response can provide immunity. Thus, dosage of a polypeptide of
the invention, when used for immunisation, may e.g. be from 0.1 {o 500 micrograms
per kilogram body weight, such as from 0.1 to 100 micrograms, e.g. from 0.1 to 50
micrograms, such as from 0.1 to 25 micrograms, such as in the range of from 8 to 25
micrograms per kilogram body weight, or less than that, such as from 0.1 to 5 micro-

grams or from 0.1 to 2 micrograms per kilograms body weight.

DNA vaccine compositions and vaccine compositions comprising recombinant viruses

or recombinant cells

DNA or RNA vaccines pertain to the introduction of e.g. an antigenic polypeptide de-
ferminant into a patient by overexpressing in the cells of the patient, a polynucleotide
construct which includes expression control sequences operably linked to a sequence
encoding the polypeptide of interest, herein a polypeptide of any of SEQ ID NO:1-282
or an antigenic fragment or variant thereof, preferably the polypeptide of SEQ ID
NO:16 or an antigenic fragment or variant thereof. As such fragments may not contain
a methionine start codon, such a codon is optionally included as part of the expres-
sion control sequences. The polynucleotide construct may be a non-replicating and
linear polynucleotide, a circular expression vector, or an autonomously replicating
plasmid or viral expression vector. The construct may become integrated into the host
genome. Any expression vector that can transfect a mammalian cell may be used in
the methods of immunising an individual according to the present invention. Methods
for constructing expression vectors are well known in the art (see, e.g., Molecular
Cloning: A Laboratory Manual, Sambrook et al., eds., Cold Spring Harbor Laboratory,
2nd Edition, Cold Spring Harbor, N.Y., 1989). Preferred are compositions comprising
a plurality of genes expressing multiple polypeptides selected from SEQ ID NO:1-282
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and/or multiple antigenic fragments of the invention, thereby permitting simultaneous
vaccination using a variety of preselected targets.

Vaccines can also be prepared by incorporating a polynucleotide encoding a
specific antigenic polypeptide of interest into a living but harmless vector, such as a
virus or a cell, such as an attenuated or reduced-virulence E. coli or Salmonella cell.
The harmless recombinant virus or recombinant cell is injected into the intended re-
cipient. Such a recombinant cell may be dead or alive. Ii alive, the recombinant or-
ganism may replicate in the host while producing and presenting the antigenic poly-
peptide to the host's immune system. It is contemplated that this type of vaccine may
be more effective than the non-replicative type of vaccine. For such a vaccine to be
successful, the vector organism must be viable, and either be naturally non-virulent or

have an attenuated or reduced-virulence phenotype.

Strategies for vaccination using attenuated bacteria and suitable bacterial
strains for use therein have been described in e.g. Makino et al. (2001) Microb.
Pathog. 31:1-8; Gentschev et al. (2002) Int. J. Med. Microbiol. 291:577-5682; Turner et
al. (2001) Infect. Immun. 69:4969-4979; W099/49026; and WO03/022307.

Further examples of vectors that can be applied are vectors comprising e.g.,
retroviruses, as disclosed in WO 90/07936, WO 91/02805, WO 93/256234, WO
093/25698, and WO 94/03622, adenovirus, as disclosed by Berkner, Biotechniques
6:616-627, 1988; Li et al., Hum. Gene Ther. 4:403-409, 1993; Vincent et al., Nat. Ge-
net. 5:130-134, 1993; and Kolls et al., Proc. Natl. Acad. Sci. USA 91:215-219, 1994),
pox virus, as disclosed by U.S. 4,769,330; U.S. Pat. No. 5,017,487; and WO
89/01973, naked DNA as disclosed WO 90/11092, a polynucleotide molecule com-
plexed to a polycationic molecule as disclosed in WO 93/03709, and polynucleotides
associated with liposomes as disclosed by Wang et al., Proc. Natl. Acad. Sci. USA
84:7851, 1987. In certain embodiments, the DNA may be linked to killed or inacti-
vated adenovirus as disclosed by Curiel et al., Hum. Gene Ther. 3:147-154, 1992;
Cotton et al., Proc. Natl. Acad. Sci. USA 89:6094, 1992. Other suitable compositions
include DNA-ligands as disclosed by Wu et al., J. Biol. Chem. 264:16985-16987,
1989), and lipid-DNA combinations as disclosed by Felgner et al., Proc. Natl. Acad.
Sci. USA 84:7413-7417, 1989). In addition, the efficiency of naked DNA uptake into
cells may be increased by coating the DNA onto biodegradable latex beads.

Vaccine vectors preferably comprise a suitable promoter which is operably
linked to the polynucleotide sequence encoding the immunogenic polypeptide. Any
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promoter that can direct a high level of transcription initiation in the target cells may
be used in the invention. Non-tissue specific promoters, such as the cytomegalovirus
(DeBernardi et al., Proc Natl Acad Sci USA 88:9257-9261 [1991], and references
therein), mouse metallothionine | (Hammer et al., J Mol Appl Gen 1:273-288 [1982]),
HSV thymidine kinase (McKnight, Cell 31:355-365 [1982]), and SV40 early (Benoist
et al., Nature 290:304-310 [19281]) promoters may thus also be used.

Methods of vaccination and use for vaccination/immunisation

In a further main aspect, the present invention relates io the use of a composition

comprising any one or more of

- a polypeptide which comprises a sequence selected from the group consisting of
SEQ ID NO:1-282, or comprises an antigenic fragment or variant of said
sequence,

- a polynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or

- a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,

for the preparation of a medicament for the immunisation of an animal or human

being against bacterial infections. The immunisation preferably induces a protective

immune response. In one embodiment of the above use, the medicament is only

given once.

In a preferred embodiment, the medicament is for the immunisation against
Streptococcus infections. Most preferably, the medicament is for immunisation
against Streptococcus pneumoniae. Immunisation with a Streptococcus pneumoniae
polypeptide can, however, also give cross-protection to other bacterial species. This
normally requires significant homology to at least a portion of a polypeptide of the
other species. Such homology is e.g. found between SEQ ID NO:16 and variants
thereof from Streptococcus pyogenes (group A Streptococcus) (SEQ ID NO:283),
Streptococcus agalactiae (group B Streptococcus) (SEQ ID NO:284) and Listeria
monocytogenes (SEQ [ID NO:285). Similarly, homology is found between SEQ ID
NO:20 and variants thereof from Streptococcus pyogenes (group A Streptococcus)
(SEQ ID NO:286), Streptococcus agalactiae (group B Streptococcus) (SEQ ID
NO:287) and Listeria monocytogenes (SEQ ID NO:288).
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Accordingly, the medicament is in some embodiments used for the immunisation
against one or more of: Streptococcus pyogenes (group A Streptococcus),
Streptococcus agalactiae (group B Streptococcus) and Listeria monocytogenes.
Highly preferred polypeptides for use in the preparation of such a medicament are
SEQ ID NO:16 and SEQ ID NO:20.

An alternative strategy for immunisation against one or more bacteria is to immunise
with a medicament comprising the variant polypeptide. Accordingly, in a further
embodiment, the polypeptide used for the preparation of the medicament is a variant
of any of SEQ ID NO:1-282, preferably a variant of SEQ ID NO:16 and/or a variant of
SEQ ID NO:20. Most preferably, the polypeptide is selected from the group consisting
of SEQ ID NO:283, SEQ ID NO:284, SEQ ID NO:285, SEQ ID NO:286, SEQ ID
NO:287 and SEQ ID NO:288, or a fragment thereof or a variant thereof, e.g. a variant
having more than 95%, such as more than 98% sequence identity to SEQ ID NO:283,
SEQ ID NO:284, SEQ ID NO:285, SEQ ID NO:286, SEQ ID NO:287 or SEQ ID
NO:288.

Accordingly, in some embodiments:

- a medicament comprising SEQ ID NO:283 and/or SEQ ID NO:286, or a fragment or
variant of any of these two, is used to immunise against Streptococcus pyogenes
and/or Streptococcus pneumoniae and/or other bacteria;

- a medicament comprising SEQ ID NO:284 and/or SEQ ID NO:287, or a fragment or
a variant of any of these two, is used fo immunise against Streptococcus agalactiae
and/or Streptococcus pneumoniae and/or other bacteria

or

- a medicament comprising SEQ ID NO:285 and/or SEQ ID NO:288, or a fragment or
a variant of any of these two, is used immunise against Listeria monocytogenes

and/or Streptococcus pneumoniae and/or other bacteria

In the most preferred embodiment, the composition herein comprises or further
comprises
- a polypeptide which comprises SEQ ID NO:16, or comprises an antigenic
fragment or variant of SEQ ID NO:186,
- a polynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or
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- arecombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

In another preferred embodiment, the composition herein comprises or further
comprises
- a polypeptide which comprises SEQ ID NO:10, or comprises an antigenic
fragment or variant of SEQ ID NO:10,
- apolynucleotide comprising a sequence encoding said polypeptide,
- an expression vector comprising a sequence encoding said polypeptide, or
- arecombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

In another preferred embodiment, the composition herein comprises or further
comprises

a polypeptide which comprises SEQ ID NO:13, or comprises an antigenic
fragment or variant of SEQ ID NO:13,

- a polynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or
- arecombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

In another preferred embodiment, the composition herein comprises or further

comprises

a polypeptide which comprises SEQ ID NO:28, or comprises an antigenic
fragment or variant of SEQ ID NO:28,

- a polynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or

- arecombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

In another preferred embodiment, the composition further comprises
- a polypeptide which comprises SEQ ID NQ:20, or comprises an antigenic
fragment or variant of SEQ ID NO:20,
- a polynucleotide comprising a sequence encoding said polypeptide,
- an expression vector comprising a sequence encoding said polypeptide, or
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- arecombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

Similarly, the invention relates to a method for the immunisation of an animal or

human being against a Streptococcus pneumoniae infections comprising the step of

administering any one or more of

- a polypeptide which comprises any of the sequences of SEQ [D NO:1-282, or
comprises a fragment or variant of any of said sequences,

- apolynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or

- a recombinant virus or recombinant celf comprising said polynucleotide or said
expression vector,

thereby immunising said animal or human being against Streptococcus pneumoniae

infections.

In one embodiment of the above method for immunisation, said
polypeptide which comprises any of the sequences of SEQ ID NO:1-282,
preferably SEQ ID NO:16, or comprises a fragment or variant of any of said
sequences,

- polynucleotide comprising a sequence encoding said polypeptide,

- expression vector comprising a sequence encoding said polypeptide, or

- recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,

is only given once, thereby immunising said animal or human being against

Streptococcus pneumoniae infections through a single administration.

The animal may be any bird or mammal, e.g. a chicken, duck, turkey, cow or pig.
Particular target populations of human beings may be individuals from at-risk
populations, such as the population of children up to 4 years old, the population of
elderly persons or the population of naive or semi-immune travellers to the developing
world.

Because the polypeptides of the present invention are immunogenic and
because they are abundant on the Streptococcus pneumoniae cell, a protective
immune response can be induced even patients with a reduced ability to respond to

antigenic stimuli, such as juveniles, elderly patients or immunocompromised patients.
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Furthermore, for the same reasons, the vaccines of the invention can also be used to
prevent ofitis media, fo prevent nasopharyngal carriage of Streptococcus
pneumoniae, to prevent sepsis caused by Streptococcus pneumoniae, or to prevent

meningitis caused by Streptococcus pneumoniae.

Thus, in one embodiment, the present invention relates to the use of any one or more

of

- a polypeptide which comprises a sequence selected from the group consisting of
SEQ ID NO:1-282, preferably SEQ ID NO:16, or comprises an antigenic fragment
or variant of said sequence,

- a polynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or

- a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,

for the preparation of a medicament for the immunisation of an animal or human

being against Streptococcus pneumoniae infections, wherein said human being is a

child of less than 4 yours of age, such as less than 2 years of age, e.g. less than 1

year of age, and/or a child having maternal immunity (i.e. having maternal antibodies

in circulation).

In a further embodiment, the present invention relates fo the use of any one or more

of

- a polypeptide which comprises a sequence selected from the group consisting of
SEQ ID NO:1-282, preferably SEQ ID NO:16, or comprises an antigenic fragment
or variant of said sequence,

- apolynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or

- a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,

for the preparation of a medicament for the immunisation of an animal or human

being against Streptococcus pneumoniae infections, wherein said human being is an

immunocompromised patient. Immunocompromised patients could e.g. patients

taking immunosuppressive chemotherapy or patients with congenital or acquired

immune deficiency. For the immunisation to be effective in these patients, it is
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required that the patient still to some extent is capable of producing an immune

response.

In another embodiment, the present invention relates to the use of any one or more of

- a polypeptide which comprises a sequence selected from the group consisting of
SEQ ID NO:1-282, preferably SEQ ID NO:16, or comprises an antigenic fragment
or variant of said sequence,

- a polynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or

- a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,

for the preparation of a medicament for the prevention of otitis media, in particular

otitis media due to Streptococcus pneumoniae.

In yet another embodiment, the present invention relates to the use of any one or

more of

- a polypeptide which comprises a sequence selected from the group consisting of
SEQ ID NO:1-282, preferably SEQ ID NO:16, or comprises an antigenic fragment
or variant of said sequence,

- a polynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or

- a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,

for the preparation of a medicament for the treatment and/or prevention of

nasopharyngal carriage of Streptococcus pneumoniae.

In an even further embodiment, the present invention relates to the use of any one or

more of

- a polypeptide which comprises a sequence selected from the group consisting of
SEQ ID NO:1-282, preferably SEQ 1D NO:16, or comprises an antigenic fragment
or variant of said sequence,

- a polynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or

- a recombinant virus or recombinant cell comprising said polynucleotide or said

expression vector,
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for the preparation of a medicament for the prevention of Streptococcal meningitis.

The vaccines may be administered in the dosages described herein by any suitable
mode of administration, including modes of administration that result in a less than
complete (e.g. less than 50% or less than 90%) uptake of all administered antigen.
This is possible because the polypeptides of the present invention are sufficiently im-
munogenic and because, due to their abundance on the surface of the Streptococcus
pneumoniae cell, even a somewhat suboptimal response, can provide immunity.
Thus, modes of administration of the composition according to the invention include,
but are not limited to systemic administration, such as intravenous or subcutaneous
administration, transdermal administration, intradermal administration, intramuscular
administration, intranasal administration, oral administration, and generally any form

of mucosal administration.

An important problem relating to the production of effective Streptococcus vaccines is
the occurrence of immunologically different types, also termed serotypes, of the bac-
teria. These types differ considerably in their polysaccharide profile and also, albeit
less, in some highly variable proteins. Due to such variability, vaccines known in the

art often only work against some and not all serotypes.

The vaccines of the present invention are based on abundant surface-located poly-

peptides, which are not highly variable. These vaccines will be effective against a

plurality of serotypes. Accordingly, in one embodiment, the invention relates to the

use of any one or more of

- a polypeptide which comprises a sequence selected from the group consisting of
SEQ ID NO:1-282, preferably selected from the group consisting of SEQ ID NO:1-
41, most preferably SEQ ID NO:16, or comprises an antigenic fragment or variant
of said sequence,

- apolynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or

- a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,

for the preparation of a medicament for the immunisation of an animal or human be-

ing against more than one serotype of Streptococcus pneumoniae, such as 5 or more
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different serotypes, e.g. 8 or more different serotypes, such as 15 or more different
serotypes, e.g. 24 or more different serotypes.

Preferably, said more than one serotype includes a serotype selected from the group
of 6A, 7C, 9A, 10B, 13, 15C, 16F, 18B, 21, 23A, 24F, 28F, 31, 34, 35F, 35B, 38.

In one preferred embodiment, the medicament is used for the immunisation against at
least the serotypes 4, 6B, 9V, 14, 18C, 19F and 23F, and, preferably, furthermore at
least one further serotype, said further serotype preferably being selected from the
group of 6A, 7C, 9A, 10B, 13, 15C, 16F, 18B, 21, 23A, 24F, 28F, 31, 34, 35F, 35B,
38.

In another preferred embodiment, the medicament is used for the immunization
against at least the serotypes 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B,
17F, 18C, 19A, 19F, 20, 22F, 23F, and 33F, and preferably at least one further sero-
type, preferably selected from the group of 6A, 7C, 9A, 10B, 13, 15C, 16F, 18B, 21,
23A, 24F, 28F, 31, 34, 35F, 35B, 38.

In a further preferred embodiment, the medicament is used for the immunisation
against any of the serotypes given in Table 4, preferably at least 5 or more different
serotypes selected from the serotypes given in Table 4, e.g. 8 or more different sero-
types, such as 15 or more different serotypes, e.g. 24 or more different serotypes
selected from the serotypes given in Table 4.

The immunogenic effect according to the present invention can e.g. be measured by
assay of antibodies in serum samples e.g. by a RIA. Furthermore, the effect can be
determined in vivo, by measuring e.g. an increased T-cell responsiveness to T-cell
dependent antigenic polypeptides, wherein said increased responsiveness is charac-
teristic of an enhancement of a normal immune response to such antigenic polypep-
tides. An immunostimulating effect may also be measured as an enhanced T cell pro-
duction of, in particular, IL-2, IL-3, IFN-y and/or GM-CSF. Polypeptides or fragments
thereof having a potential for eliciting an enhanced immune response may thus be
readily identified by screening for enhanced IL-2, IL-3, IFN-y or GM-CSF production
by T cells, as described e.g. in US 07/779,499, incorporated herein by reference.
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A number of aspects related to vaccination against Streptococcus pneumo-
niae have been discussed in Bogaert et al. (2004) Vaccine 22:2209-2220. This review
includes references to other documents describing methods for testing and evaluation
of such vaccines.

The herein described polynucleotides and expression vectors can be intro-
duced into target cells in vivo or in vitro by any standard method: e.g., as naked DNA
(Donnelly et al., Annu Rev Immunol 15:617-648 [1997]), incorporated into ISCOMS,
liposomes, or erythrocyte ghosts, or by biolistic transfer, calcium precipitation, or elec-
troporation. Alternatively, one can employ a viral-based vecior as a means for intro-
ducing the polynucleotide encoding the polypeptide of interest into the cells of the
animal or human being. Preferred viral vectors include those derived from replication-
defective hepatitis viruses (e.g., HBV and HCV), retroviruses (see, e.g., WO89/07136;
and Rosenberg et al., N Eng J Med 323 (9):570-578 [1990]), adenovirus (see, e.g.,
Morsey et al., J Cell Biochem, Supp. 17E [1993]), adeno-associated virus (Kotin et
al., Proc Natl Acad Sci USA 87:2211-2215 [1990]), replication defective herpes sim-
plex viruses (HSV; Lu et al., Abstract, page 66, Absiracts of the Meeting on Gene
Therapy, Sep. 22-26, 1992, Cold Spring Harbor Laboratory, Cold Spring Harbor,
N.Y.), canary pox virus, and any modified versions of these vectors. Cells transfected
in vitro can be cultured and cloned, if desired, prior to introduction into the patient.

In addition to direct in vivo procedures, ex vivo procedures may be used in
which cells are removed from an animal, modified, and placed into the same or an-
other animal. It will be evident that one can utilise any of the compositions noted
above for introduction of an antigenic polypeplides or polynucleotides encoding such
according to the invention into tissue cells in an ex vivo context. Protocols for viral,
physical and chemical methods of uptake are well known in the art. Thus, as an alter-
native to administration of a polypeptide of the invention or a vector capable of ex-
pressing such a polypeptide directly to the patient, one can remove helper T cells
from the patient; stimulate those T cells ex vivo using the same antigenic polypeptide
or vector; and introduce the stimulated helper T cells into the same patient.

Antibodies and methods for raising antibodies of the invention

in a further main embodiment, the composition for use as a medicament comprises
an antibody capable of binding a polypeptide selected from the group consisting of
surface-located Streptococcus pneumoniae polypeptides of SEQ D NO:1-282,
preferably selected from the group consisting of SEQ ID NO:1-41, more preferably



10

15

20

25

30

35

WO 2006/084467 PCT/DK2006/000073

38

selected from the group consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID NO:13,
SEQ ID NO:20, SEQ ID NO:26, SEQ ID NO:28 and SEQ ID NO:33, most preferably
the polypeptide of SEQ ID NO:16. Such a medicament can be used for antibody
therapy, such as passive immunisation of an individual in need thereof.

Accordingly, in a further main aspect, the invention relates to antibodies capable of
binding, preferably specifically binding, a polypeptide selected from the group consist-
ing of SEQ ID NO:1-282 and/or a fragment and/or a variant thereof ‘Specifically bind-
ing’ is, in this context, not intended to mean absolute specificity. The antibody may in
some embodiments also specifically bind polypeptides, e.g. from other Streptococcus
species, with a high degree of sequence identity to the polypeptide from Streptococ-
cus pneumoniae, e.dg. polypeptides with more than 90%, such as more than 95% or
more than 98% sequence identity to the polypeptide from Streptococcus pneumoniae.

In a preferred embodiment, the antibody is capable of binding, preferably specifically
binding, a polypeptide selected from the group consisting of SEQ 1D NO:1-282, such
as the polypeptide of SEQ ID NO:1, for example the polypeptide of SEQ ID NO:2,
such as the polypeptide of SEQ ID NO:3, for example the polypeptide of SEQ ID
NO:4, such as the polypeptide of SEQ ID NQO:5, for example the polypeptide of SEQ
ID NO:6, such as the polypeptide of SEQ ID NO:7, for example the polypeptide of
SEQ D NO:8, such as the polypeptide of SEQ ID NO:9, for example the polypeptide
of SEQ ID NO:10, such as the polypeptide of SEQ ID NO:11, for example the poly-
peptide of SEQ ID NO:12, such as the polypeptide of SEQ ID NO:13, for example the
polypeptide of SEQ 1D NO:14, such as the polypeptide of SEQ ID NO:15, for example
the polypeptide of SEQ ID NO:186, such as the polypeptide of SEQ ID NO:17, for ex-
ample the polypeptide of SEQ ID NO:18, such as the polypeptide of SEQ ID NO:19,
for example the polypeptide of SEQ ID NO:20, such as the polypeptide of SEQ ID
NO:21, for example the polypeptide of SEQ ID NO:22, such as the polypepiide of
SEQ ID NO:23, for example the polypeptide of SEQ ID NO:24, such as the polypep-
tide of SEQ ID NO:25, for example the polypeptide of SEQ ID NO:26, such as the
polypeptide of SEQ ID NO:27, for example the polypeptide of SEQ ID NQ:28, such as
the polypeptide of SEQ ID NO:29, for example the polypeptide of SEQ ID NO:30,
such as the polypeptide of SEQ ID NO:31, for example the polypeptide of SEQ ID
NO:32, such as the polypeptide of SEQ ID NO:33, for example the polypeptide of
SEQ ID NO:34, such as the polypeptide of SEQ ID NO:35, for example the polypep-
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tide of SEQ ID NO:36, such as the polypeptide of SEQ ID NO:37, for example the
polypeptide of SEQ ID NO:38, such as the polypeptide of SEQ ID NO:39, for example
the polypeptide of SEQ ID NO:40, such as the polypeptide of SEQ ID NO:41, for ex-
ample the polypeptide of SEQ ID NO:42, such as the polypeptide of SEQ ID NO:43,
for example the polypeptide of SEQ ID NO:44, such as the polypeptide of SEQ ID
NO:45, for example the polypeptide of SEQ ID NO:46, such as the polypeptide of
SEQ ID NO:47, for example the polypeptide of SEQ ID NO:48, such as the polypep-
tide of SEQ ID NO:49, for example the polypeptide of SEQ ID NO:50, such as the
polypeptide of SEQ ID NO:51, for example the polypeptide of SEQ ID NO:52, such as
the polypeptide of SEQ ID NO:53, for example the polypeptide of SEQ ID NO:54,
such as the polypeptide of SEQ ID NO:55, for example the polypeptide of SEQ ID
NO:56, such as the polypeptide of SEQ ID NO:57, for example the polypeptide of
SEQ ID NO:58, such as the polypeptide of SEQ ID NO:59, for example the polypep-
tide of SEQ ID NO:60, such as the polypeptide of SEQ ID NO:61, for example the
polypeptide of SEQ ID NO:62, such as the polypeptide of SEQ ID NO:63, for example
the polypeptide of SEQ ID NO:64, such as the polypeptide of SEQ ID NO:65, for ex-
ample the polypeptide of SEQ ID NO:66, such as the polypeptide of SEQ ID NO:67,
for example the polypeptide of SEQ ID NO:68, such as the polypeptide of SEQ ID
NO:69, for example the polypeptide of SEQ ID NO:70, such as the polypeptide of
SEQ ID NO:71, for example the polypeptide of SEQ ID NO:72, such as the polypep-
tide of SEQ ID NO:73, for example the polypeptide of SEQ ID NO:74, such as the
polypeptide of SEQ ID NO:75, for example the polypeptide of SEQ ID NO:76, such as
the polypeptide of SEQ ID NO:77, for example the polypeptide of SEQ ID NO:78,
such as the polypeptide of SEQ ID NO:79, for example the polypeptide of SEQ ID
NO:80, such as the polypeptide of SEQ ID NO:81, for example the polypeptide of
SEQ ID NO:82, such as the polypeptide of SEQ ID NO:83, for example the polypep-
tide of SEQ ID NO:84, such as the polypeptide of SEQ ID NO:85, for example the
polypeptide of SEQ 1D NO:86, such as the polypeptide of SEQ ID NO:87, for example
the polypeptide of SEQ ID NO:88, such as the polypeptide of SEQ ID NO:89, for ex-
ample the polypeptide of SEQ ID NO:90, such as the polypeptide of SEQ ID NO:91,
for example the polypeptide of SEQ ID NO:92, such as the polypeptide of SEQ ID
NO:93, for example the polypeptide of SEQ ID NO:94, such as the polypeptide of
SEQ ID NO:95, for example the polypeptide of SEQ ID NO:96, such as the polypep-
tide of SEQ ID NO:97, for example the polypeptide of SEQ ID NO:98, such as the
polypeptide of SEQ ID NO:99, for example the polypeptide of SEQ ID NO:100, such
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as the polypeptide of SEQ ID NO:101, for example the polypeptide of SEQ ID
NO:102, such as the polypeptide of SEQ ID NO:103, for example the polypeptide of
SEQ ID NO:104, such as the polypeptide of SEQ ID NO:105, for example the poly-
peptide of SEQ ID NO:168.

In preferred embodiments, the antibodies of the invention are furthermore
capable of binding an intact Streptococcus pneumoniae cell, i.e. capable of binding a
living or a dead Streptococcus cell which has maintained its structural integrity, pref-
erably a cell that has maintained the integrity of the membrane (i.e. wherein the
membrane has not been permeabilised). Binding of antibodies to intact cells can e.g.
be determined by flow cytometry as described in Rioux et al.(2001) Infect. Immun.
69:5162-5165 or as described in Singh et al. (2003) Infect. Immun. 71:3937-3946.

Preferred antibodies are ones that bind with a dissociation constant or Kd of less than
5 X 10°M, such as less than 10°M, e.g. less than 5 X 107M, such as less than 107M,
e.g. less than 5 X 10®M, such as less than 10®M, e.g. less than 5 X 10°°M, such as
less than 10°M, e.g. less than 5 X 10"°M, such as less than 107"°M, e.g. less than 5
X 10™""M, such as less than 107"'M, e.g. less than 5 X 10™'?M, such as less than 10°
2\, e.g. less than 5 X 10"®M, such as less than 10™"°M, e.g. less than 5 X 10™M,
such as less than 10™"*M, e.g. less than 5 X 107'°M, or less than 107*M. Binding con-
stants can be determined using methods well-known in the art, such as ELISA (e.g.
as described in Orosz and Ovadi (2002) J. Immunol. Methods 270:155-162) or sur-

face plasmon resonance analysis.

Antibodies can be used for passive immunisation of mammals, preferably human
beings, more preferably immunocompromised patients. A treatment with antibodies
can be done to cure or to prevent Streptococcus pneumoniae infections, including
pneumococcal diseases, such as pneumonia or meningitis or pneumococcal sepsis.
Preferred patient groups include children under the age of 4 years, elderly patients or
immunocompromised patients.

Antibodies of the invention include the following preferred mechanistic groups:

1. Function-inhibiting antibodies that work as an antibacterial (affect thé viability of
the bacterium). Such antibodies should be effective regardless of the immune
status of the patient. Preferably, such antibodies are capable of reducing

Streptococcus pneumoniae growth in vitro to less than 50%, such as less than
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25%, for example less than 10%, such as less than 5% of a control without
antibody added.

2. Opsonising antibodies that are designed to enhance phagocytic killing.
Effectiveness of such antibodies may depend on the immune status of the patient,
but it is very well possible that they will enhance phagocytic killing even in
compromised patients.

3. Antibodies conjugated to a therapeutic moiety such as a toxin or bactericidal
agent, e g. ricin or radioisotopes. Techniques for conjugating a therapeutic moiety
to antibodies are well known, see, e.g. Thorpe et al.(1982) Immunol. Rev. 62,
119-158. These antibodies should also be effective regardless of the immune
status of the patient.

An antibody with or without a therapeutic moiety conjugated to it can be used as a

therapeutic that is administered alone or in combination with chemotherapeutics or

other therapeutic agents.

In one embodiment, the antibodies of the invention are opsonising as well as function-
inhibiting. In another embodiment, the antibodies of the invention are opsonising, but
not function-inhibiting. The latter group of antibodies can e.g. be antibodies directed
against a target polypeptide which is not essential for the viability of Streptococcus

pneumoniae.

In a further main aspect, the invention relates to a method for raising antibodies to a
polypeptide selected from the group consisting of SEQ ID NO:1-282, in a non-human
animal comprising the steps of
a. providing
- a polypeptide comprising a sequence selected from the group consisting of
SEQ ID NO:1-282, preferably selected from the group consisting of SEQ ID
NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:20, SEQ ID NO:26, SEQ
ID NO:28 and SEQ ID NO:33, most preferably SEQ ID NO:16, or comprising
an antigenic fragment or variant of said sequence,
- apolynucleotide comprising a sequence encoding said polypeptide,
- an expression vector comprising a sequence encoding said polypeptide,
or
- arecombinant virus or recombinant cell comprising said polynucleotide or said

expression vector,
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b. introducing a composition comprising said polypeptide, polynucleotide, vector,
recombinant virus or recombinant cell into said animal,

c. raising antibodies in said animal,
isolating and optionally purifying the antibodies.

In a preferred embodiment, antibodies capable of binding an intact Streptococcus
pneumoniae cell are identified by comprising performing the above steps and the
further step of selecting antibodies capable of binding an intact Streptococcus

pneumoniae cell.
The above methods are preferably done in a transgenic animal which is capable of
producing human antibodies. In a further preferred embodiment, the above methods

are non-therapeutic.

Monhoclonal/polyclonai antibodies

Antibodies of the invention may be polycional antibodies or monoclonal antibodies or
mixtures of monoclonal antibodies. In a preferred embodiment, the antibody is a
monoclonal antibody or a fragment thereof. Monoclonal antibodies (Mab’s) are anti-
bodies wherein every antibody molecule is similar and thus recognises the same epi-
tope. The antibody may be any kind of antibody, however, it is preferably an IgG or
IgA antibody.

Preferred antibodies, more preferably monoclonal antibodies, are antibodies
capable of specifically binding surface-exposed regions of the polypeptides of the
invention. Accordingly, in a preferred embodiment of an antibody capable of binding
SEQ ID NO:16, said antibody binds an epitope on SEQ ID NO:16 which comprises
one or more amino acids of any of SEQ ID NO:289-SEQ ID NO:294. Even more pref-
erably, said antibody binds an epitope which comprises two or more, such as three or
more, e,g, four or more, such as five or more amino acids of a sequence selected
from the group consisting of SEQ ID NO:289, SEQ ID NO:290, SEQ ID NO:291, SEQ
ID NO:292, SEQ ID NO:293 and SEQ ID NO:294.

Monoclonal antibodies are in general produced by a hybridoma cell line.
Methods of making monoclonal antibodies and antibody-synthesising hybridoma cells
are well known to those skilled in the art. Antibody-producing hybridomas may for
example be prepared by fusion of an antibody-producing B lymphocyte with an im-
mortalised cell line. A monoclonal antibody can be produced by the following steps.
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An animal is immunised with an antigen such as a full-length polypeptide or a frag-
ment thereof. The immunisation is typically accomplished by administering the anti-
gen to an immunologically competent mammal in an immunologically effective
amount, i.e., an amount sufficient to produce an immune response. Preferably, the
mammal is a rodent such as a rabbit, rat or mouse. The mammal is then maintained
on a booster schedule for a time period sufficient for the mammal to generate high
affinity antibody molecules. A suspension of antibody-producing cells is removed from
each immunised mammal secreting the desired antibody. After a sufficient time to
generate high affinity antibodies, the animal (e.g. mouse) is sacrificed and antibody-
producing lymphocytes are obtained from one or more of the lymph nodes, spleens
and peripheral blood. Spleen cells are preferred, and can be mechanically separated
into individual cells in a physiological medium using methods well known to one of
skill in the art. The antibody-producing cells are immortalised by fusion to cells of a
mouse myeloma line. Mouse lymphocytes give a high percentage of stable fusions
with mouse homologous myelomas, however, rat, rabbit and frog somatic cells can
also be used. Spleen cells of the desired antibody-producing animals are immortal-
ised by fusing with myeloma cells, generally in the presence of a fusing agent such as
polyethylene glycol. Any of a number of myeloma cell lines suitable as a fusion part-
ner can be, for example, the P3-NS1/1-Ag4-1, P3-x63-Ag8.653 or Sp2/0-Ag14 mye-
loma lines, available from the American Type Cuiture Collection (ATCC), Rockville,
Md.

Monoclonal antibodies can also be generated by other methods well known
to those skilled in the art of recombinant DNA technology. An aiternative method, re-
ferred to as the "combinatorial antibody display" method, has been developed to iden-
tify and isolate antibody fragments having a particular specificity, and can be utilised
to produce monoclonal antibodies.

A polyclonal antibody is a mixture of antibody molecules recognising a spe-
cific given antigen, hence polyclonal antibodies may recognise different epitopes
within e.g. a polypeptide. In general polyclonal antibodies are purified from serum of a
mammal, which previously has been immunised with the antigen. Polyclonal antibod-
ies may for example be prepared by any of the methods described in Antibodies: A
Laboratory Manual, By Ed Harlow and David Lane, Cold Spring Harbor Laboratory
Press, 1988. Polyclonal antibodies may be derived from any suitable mammalian

species, for example from mice, rats, rabbits, donkeys, goats, and sheep.
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Specificity

The antibodies of the invention may be monospecific towards any of the polypeptides
of SEQ ID NO:1-282. In another embodiment, the antibody is bispecific or multispeci-
fic having at least one portion being specific towards any of the polypeptides of SEQ
ID NO:1-282.

Monospecific antibodies may be monovalent, i.e. having only one binding
domain. For a monovalent antibody, the immunoglobulin constant domain amino-acid
sequences preferably comprise the structural portions of an antibody molecule known
in the art as CH1, CH2, CH3 and CH4. Preferred are those which are known in the art
as C,. Furthermore, insofar as the constant domain can be either a heavy or light
chain constant domain (Cy or C., respectively), a variety of monovalent antibody
compositions are contemplated by the present invention. For example, light chain
constant domains are capable of disulphide bridging to either another light chain con-
stant domain, or to a heavy chain constant domain. In contrast, a heavy chain con-
stant domain can form two independent disulphide bridges, allowing for the possibility
of bridging to both another heavy chain and to a light chain, or to form polymers of
heavy chains. Thus, in another embodiment, the invention contemplates a composi-
tion comprising a monovalent polypeptide wherein the constant chain domain C has a
cysteine residue capable of forming at least one disulphide bridge, and where the
composition comprises at least two monovalent polypeptides covalently linked by said
disulphide bridge.

In another embodiment of the invention the antibody is a multivalent antibody
having at least two binding domains. The binding domains may have specificity for
the same ligand or for different ligands.

Multispecificity, including bispecificity

In a preferred embodiment the invention relates to muliispecific antibodies, which
have affinity for and are capable of specifically binding at least two different entities.

In one embodiment, the multispecific antibody is a bispecific antibody, which
carries at least two different binding domains, at least one of which is of antibody ori-
gin. A bispecific molecule of the invention can also be a single chain bispecific mole-
cule. Multispecific molecules can also be single-chain molecules or may comprise at
least two single-chain molecules. The multispecific, including bispecific antibodies,
may be produced by any suitable manner known to the person skilled in the art. A
number of approaches have been developed such as the ones described in WO
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94/09131; WO 94/13804; WO 94/13806 or U.S. Pat. Nos. 5,260,203; 5,455,030;
4,881,175; 5,132,405; 5,091,513, 5,476,786; 5,013,653; 5,258,498; and 5,482,858,
Using a bispecific or mulilispecific antibody according to the invention the invention
offers several advantages as compared to monospecific/monovalent antibodies. A
bispecific/multispecific antibody has a first binding domain capable of specifically rec-
ognising and binding any of the Streptococcus pneumoniae polypeptides of SEQ ID
NO:1-282, whereas the other binding domain(s) may be used for other purposes. In
one embodiment, at least one other binding domain is used for binding to a Strepto-
coccus pneumoniae polypeptide, such as binding to another epitope on the same
Streptococcus pneumoniae polypeptide as the first binding domain. Thereby specific-
ity for Streptococcus pneumoniae may be increased as well as increase of avidity of
the antibody. In another embodiment the at least one other binding domain may be
used for specifically binding a mammalian cell, such as a human cell. It is preferred
that the at least other binding domain is capable of binding an immunoactive cell,
such as a leukocyte, a macrophage, a lymphocyte, a basophilic cell, and/or an eosi-
nophilic cell, in order to increase the effect of the antibody in a therapeutic method.
This may be accomplished by establishing that the at least one other binding domain
is capable of specifically binding a mammalian protein, such as a human protein,
such as a protein selected from any of the cluster differentiation proteins (CD), in par-
ficular CD64 and/or CD89.

Humanised antibodies

It is not always desirable to use non-human antibodies for human therapy, since the
non-human "foreign” epitopes may elicit an immune response in the individual to be
treated. To eliminate or minimise the problems associated with non-human antibod-
ies, it is desirable to engineer chimeric antibody derivatives, i.e., "humanised" anti-
body molecules that combine the non-human Fab variable region binding deiermi-
nants with a human constant region (Fc). Such antibodies are characterised by
equivalent antigen specificity and affinity of the monoclonal and polyclonal antibodies
described above, and are less immunogenic when administered to humans, and
therefore more likely to be tolerated by the individual to be treated.

Accordingly, in one embodiment the antibody of the invention is a humanised
antibody. Humanised antibodies are in general chimeric antibodies comprising re-
gions derived from a human antibody and regions derived from a non-human anti-

body, such as a rodent antibody. Humanisation (also called Reshaping or CDR-
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grafting) is a well-established technique for reducing the immunogenicity of mono-
clonal antibodies (mAbs) from xenogeneic sources (commonly rodent), increasing the
homology to a human immunoglobulin, and for improving their activation of the hu-
man immune system. Thus, humanised antibodies are typically human antibodies in
which some CDR residues and possibly some framework residues are substituted by
residues from analogous sites in rodent antibodies.

It is important that humanised antibodies retain high affinity for the antigen
and other favourable biological properties. To achieve this goal, according to a pre-
ferred method, humanised antibodies are prepared by a process of analysis of the
parental sequences and various conceptual humanised products using three-
dimensional models of the parental and humanised sequences. Three-dimensional
immunoglobulin models are commonly available and are familiar to those skilled in
the art. Computer programs are available which illustrate and display probable three-
dimensional conformational structures of selected candidate immunoglobulin se-
guences. Inspection of these displays permits analysis of the likely role of certain
residues in the functioning of the candidate immunogiobulin sequence, i.e., the analy-
sis of residues that influence the ability of the candidate immunoglobulin to bind its
antigen. In this way, FR residues can be selected and combined from the recipient
and import sequences so that the desired antibody characteristic, such as increased
affinity for the target antigen(s), is maximised, although it is the CDR residues that
directly and most substantially influence antigen binding.

One method for humanising MAbs relates to production of chimeric antibod-
ies in which an antigen binding site comprising the complete variable domains of one
antibody is fused to constant domains derived from a second antibody, preferably a
human antibody. Methods for carrying out such chimerisation procedures are for ex-
ample described in EP-A-0 120 694 (Celltech Limited), EP-A-0 125 023 (Genentech
Inc.), EP-A-0 171 496 (Res. Dev. Corp. Japan), EP-A-0173494 (Stanford University)
and EP-A-0 194 276 (Celltech Limited).

The humanised antibody of the present invention may be made by any
method capable of replacing at least a portion of a CDR of a human antibody with a
CDR derived from a non-human antibody. Winter describes a method which may be
used to prepare the humanised antibodies of the present invention (UK Patent Appli-
cation GB 2188638A), the contents of which are incorporated by reference.

As an example, the humanised antibodies of the present invention may be

produced by the following process:
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(a) constructing, by conventional techniques, an expression vector containing an op-
eran with a DNA sequence encoding an antibody heavy chain in which the CDRs
and such minimal portions of the variable domain framework region that are re-
quired to retain antibody binding specificity are derived from a non-human immu-
noglobulin, and the remaining parts of the antibody chain are derived from a hu-
man immunoglobulin;

(b) constructing, by conventional techniques, an expression vector containing an op-
eron with a DNA sequence encoding a complementary antibody light chain in
which the CDRs and such minimal portions of the variable domain framework re-
gion that are required to retain donor antibody binding specificity are derived from
a non-human immunoglobulin, and the remaining parts of the antibody chain are
derived from a human immunoglobulin;

(c) transfecting the expression vectors into a host cell by conventional techniques;
and

(d) culturing the transfected cell by conventional techniques to produce the human-
ised antibody.

The host cell may be co-transfected with the two vectors of the invention, the first vec-
tor containing an operon encoding a light chain derived polypeptide and the second
vector containing an operon encoding a heavy chain derived polypeptide. The two
vectors contain different selectable markers, but otherwise, apart from the antibody
heavy and light chain coding sequences, are preferably identical, to ensure, as far as
possible, equal expression of the heavy and light chain polypeptides. Alternatively, a
single vector may be used, the vector including the sequences encoding both the light
and the heavy chain polypeptides. The coding sequences for the light and heavy
chains may comprise cDNA or genomic DNA or both.

The host cell used to express the altered antibody of the invention may be ei-
ther a bacterial cell such as Escherichia coli, or a eukaryotic cell. In particular a
mammalian cell of a well defined type for this purpose, such as a myeloma cell or a
Chinese hamster ovary cell may be used.

The general methods by which the vectors of the invention may be con-
structed, transfection methods required to produce the host cell of the invention and
culture methods required to produce the antibody of the invention from such host cells
are all conventional techniques. Likewise, once produced, the humanised antibodies

of the invention may be purified according to standard procedures.



10

15

20

25

30

35

WO 2006/084467 PCT/DK2006/000073

48

Human antibodies

In a more preferred embodiment the invention relates to an antibody, wherein the
binding domain is carried by a human antibody, i.e. wherein the antibodies have a
greater degree of human peptide sequences than do humanised antibodies.

Human mAb antibodies directed against human proteins can be generated
using transgenic mice carrying the human immune system rather than the mouse
system. Splenocytes from these transgenic mice immunised with the antigen of inter-
est are used to produce hybridomas that secrete human mAbs with specific affinities
for epitopes from a human protein (see, e.g., Wood et al. International Application
WO 91/00906, Kucherlapati et al. PCT publication WO 91/10741; Lonberg et al. In-
ternational Application WO 92/03918; Kay et al. International Application 92/03917;
Lonberg, N. et al. 1994 Nature 368:856-859; Green, L. L. et al. 1994 Nature Genet.
7:13-21; Morrison, S. L. et al. 1994 Proc. Natl. Acad. Sci. USA 81:6851-6855; Brug-
geman et al. 1993 Year Immuno! 7:33-40; Tuaillon et al. 1993 PNAS 90:3720-3724:
Bruggeman et al. 1991 Eur J Immunol 21:1323-1326). Such transgenic mice are
available from Abgenix, Inc., Fremont, Calif., and Medarex, Inc., Annandale, N.J. It
has been described that the homozygous deletion of the antibody heavy-chain joining
region (IH) gene in chimeric and germ-line mutant mice results in complete inhibition
of endogenous antibody production. Transfer of the human germ-line immunoglobulin
gene array in such germ-line mutant mice will resuit in the production of human anti-
bodies upon antigen challenge. See, e.g., Jakobovits et al.,, Proc. Natl. Acad. Sci.
USA 90:2551 (1993); Jakobovits et al.,, Nature 362:255-258 (1993); Bruggemann et
al., Year in Immunol. 7:33 (1993); and Duchosal et al. Nature 355:258 (1992). Human
antibodies can also be derived from phage-display libraries (Hoogenboom et al ., J.
Mol. Biol. 227: 381 (1992); Marks et al., J. Mol. Biol. 222:581-597 (1991); Vaughan, et
al., Nature Biotech 14:309 (1996)).

A preferred method for the isolation of high affinity antibodies is a subtractive
procedure were human antibodies or antibody fragments against the targets, in
particular against the antigens 029 (SEQ ID NO:16) and 607 (SEQ ID NO:20), in their
native configuration can be rapidly obtained from a phage antibody library (see, e.g.
De Kruif et al, Proc. Natl. Acad. Sci. USA 92:3938-3942 (1995); US patent
6265150;and US patent applications 2002132228 and 2005043521). The phage
antibody libraries can e.g. be constructed using antibody producing cells from patients
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with the disease of interest, here patients infected with Streptococcus pneumoniae.
The genes coding for the antibodies produced by these cells may be cloned into a
semi-synthetic phage antibody library using degenerated oligonucleotides rearranging
the CDR3 Region of the cloned genes. Afterwards the library is incubated with the
target antigen or target-expressing cells, here Streptococcus pneumoniae, and the
phage antibodies bound to the target are isolated by using standard methods. The
present invention is also directed to antibodies identified by the above procedure, in
particular antibodies capable of binding a polypeptide selected from group consisting
of SEQ ID NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:20, SEQ ID NO:26,
SEQ ID NO:28 and SEQ ID NO:33, preferably antibodies having a dissociation
constant or Kd of less than 107M, e.g. less than 10®M, such as less than 107°M, e.g.
less than than 107'°M, such as less than 10”"'M and/or antibodies binding a surface-
exposed epitope of any of these targets.

Suitable methods for producing human monoclonal antibodies have further-
more been described in WO 03/017935, WO 02/100348, US 2003 091561, and US

2003 194403.

Binding fragments of antibodies

In one embodiment of the invention, the antibody is a fragment of an antibody, pref-
erably an antigen binding fragment or a variable region. Examples of antibody frag-
ments useful with the present invention include Fab, Fab', F(ab') » and Fv fragments.
Papain digestion of antibodies produces two identical antigen binding fragments,
called the Fab fragment, each with a single antigen binding site, and a residual "Fc¢"
fragment, so-called for its ability to crystallise readily. Pepsin treatment yields an
F(ab') ; fragment that has two antigen binding fragments which are capable of cross-
linking antigen, and a residual other fragment (which is termed pFc'). Additional frag-
ments can include diabodies, linear antibodies, single-chain antibody molecules, and
multispecific antibodies formed from antibody fragments.

The antibody fragments Fab, Fv and scFv differ from whole antibodies in that
the antibody fragments carry only a single antigen-binding site. Recombinant frag-
ments with two binding sites have been made in several ways, for example, by
chemical cross-linking of cysteine residues introduced at the C-terminus of the VH of
an Fv (Cumber et al., 1992), or at the C-terminus of the VL of an scFv (Pack and
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Pluckthun, 1992), or through the hinge cysteine residues of Fab's (Carter et al,,

1992).

Preferred antibody fragments retain some or essentially all of the ability of an
antibody to selectively binding with its antigen. Some preferred fragments are defined
as follows;

(1) Fab is the fragment that contains a monovalent antigen-binding fragment of an
antibody molecule. A Fab fragment can be produced by digestion of whole anti-
body with the enzyme papain to yield an intact light chain and a portion of one
heavy chain.

(2) Fab' is the fragment of an antibody molecule and can be obtained by treating
whole antibody with pepsin, followed by reduction, to yield an intact light chain
and a portion of the heavy chain. Two Fab’ fragments are obtained per antibody
molecule. Fab' fragments differ from Fab fragments by the addition of a few resi-
dues at the carboxyl terminus of the heavy chain CH1 domain including one or
more cysteines from the antibody hinge region.

(3) (Fab’), is the fragment of an antibody that can be obtained by treating whole anti-
body with the enzyme pepsin without subsequent reduction. F(ab’); is a dimer of
two Fab’ fragments held together by two disulfide bonds.

(4) Fv is the minimum antibody fragment that contains a complete antigen recognition
and binding site. This region consists of a dimer of one heavy and one light chain
variable domain in a tight, non-covalent association (Vy -V . dimer). It is in this
configuration that the three CDRs of each variable domain interact to define an
antigen binding site on the surface of the Vy -V | dimer. Collectively, the six CDRs
confer antigen binding specificity to the antibody. However, even a single variable
domain (or half of an Fv comprising only three CDRs specific for an antigen) has
the ability to recognise and bind antigen, although at a lower affinity than the en-
tire binding site.

In one embodiment of the present invention the antibody is a single-chain antibody,
defined as a genetically engineered molecule containing the variable region of the
light chain, the variable region of the heavy chain, linked by a suitable polypeptide
linker as a genetically fused single chain molecule. Such single-chain antibodies are
also referred to as "single-chain Fv" or "sFv" antibody fragments. Generally, the Fv
polypeptide further comprises a polypeptide linker between the Vy and V. domains

that enables the sFv to form the desired structure for antigen binding.
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The antibody fragments according to the invention may be produced in any
suitable manner known to the person skilled in the art. Several microbial expression
systems have already been developed for producing active antibody fragments, e.g.
the production of Fab in various hosts, such as E. coli or yeast has been described.
The fragments can be produced as Fab's or as Fv's, but additionally it has been
shown that a V4 and a V| can be genetically linked in either order by a flexible poly-

peptide linker, which combination is known as an scFv.

Compositions for use in the invention
In a preferred embodiment of the composition for use as a medicament, said
composition comprises, in addition to the active component, a pharmaceutically-

acceptable carrier.

As used herein, the ferm "pharmaceutically acceptable" used in connection with com-
positions or carriers represents that the materials are capable of being administered
to or upon a human or animal without the production of undesirable physiological ef-

fects such as nausea, dizziness, gastric upset and the like.

The preparation of a composition that contains active ingredients dissolved or dis-
persed therein is well understood in the art. Often such compositions are prepared as
sterile injectables either as liquid solutions or suspensions, agueous or non-agueous,
however, solid forms suitable for solution, or suspension, in liquid prior fo use can
also be prepared. The preparation can also be emuisified. The active ingredient can
be mixed with carriers which are pharmaceutically acceptable and compatible with the
active ingredient and in amounts suitable for use in the methods described herein.
Suitable carriers are, for example, water, saline, dextrose, glycerol, ethanol or the like
and combinations thereof. In addition, if desired, the composition can contain minor
amounts of auxiliary substances such as wetting or emulsifying agents, pH-buffering
agents and the like which enhance the effectiveness of the active ingredient.

The compositions of the present invention can include pharmaceutically-acceptable
salts of the active components therein. Pharmaceutically acceptable salts include the
acid addition salts (formed with the free amino groups of the polypeptide) that are

formed with inorganic acids such as, for example, hydrochloric or phosphoric acids, or
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such organic acids as acetic, tartaric, mandelic and the like. Salts formed with the free
carboxyl groups can also be derived from inorganic bases such as, for example, so-
dium, potassium, ammonium, calcium or ferric hydroxides, and such organic bases as
isopropylamine, trimethylamine, 2-ethylamino ethanol, histidine, procaine and the like.

Pharmaceutically-acceptable carriers are well known in the art. Exemplary of
liguid carriers are sterile aqueous solutions that contain no materials in addition to the
active ingredients and water, or contain a buffer such as sodium phosphate at physio-
logical pH value, physiological saline or both, such as phosphate-buffered saline. Still
further, aqueous carriers can contain more than one buffer salt, as well as salts such
as sodium and potassium chlorides, dextrose, propylene glycol, polyethylene glycol
and other solutes. Liquid compositions can also contain liquid phases in addition to
and to the exclusion of water. Exemplary of such additional liquid phases are glycerin,
vegetable oils such as cottonseed oil, organic esters such as ethyl oleate, and water-

oil emulsions.

The composition may also be a kit-in-part further including an antibiotic agent, such
as antibiotics selected from vancomycin, B-lactams, cephalosporins, penicilins, ami-
noglycosides, macrolide antibiotics (erythromycin, clarithromycin, or azithromycin)
and fluoroguinolone antibiotics (ciprofloxacin, levofloxacin, gatifloxacin, or moxiflox-
acin) and/or including an immunostimulating agent, such as cytokines, interferons,
growth factors, for example GCSF or GM-CSF. The kit-in-part may be used for simul-

taneous, sequential or separate administration.

The invention furthermore relates to pharmaceutical compositions useful for practising

the methods described herein. Thus, the invention relates to a pharmaceutical

composition comprising a pharmaceutically-acceptable carrier and

- an isolated polypeptide which comprises any of the sequences of SEQ ID NO:1-
282, preferably selected from the group consisting of SEQ ID NO:16, SEQ ID
NO:10, SEQ ID NO:13, SEQ ID NO:20, and SEQ ID NO:28, most preferably SEQ
ID NO:16, or comprises a fragment or variant of any of said sequences,

- an isolated polynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide,
or

- a recombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.
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Furthermore, the invention relates to a pharmaceutical composition comprising an
antibody of the invention, preferably an antibody capable of binding a polypeptide
selected from the group consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID NO:13,
SEQ ID NO:20, SEQ ID NO:26, SEQ ID NO:28 and SEQ ID NO:33, most preferably
SEQ ID NO:16, as defined herein and a pharmaceutically-acceptable carrier.

Polypeptides of the invention

Fragments of the invention

In a further aspect, the invention relates to a fragment, preferably an antigenic frag-
ment, of a polypeptide set forth in any of SEQ ID NO:1-282, preferably SEQ ID
NO:16. Antigenicity can be predicted by various methods known in the art. The length
of such fragments may vary from 2 consecutive amino-acid residues of a polypeptide
to the full-length polypeptide minus one amino-acid residue. Preferably, fragments are
less than 100 consecutive amino acids, such as less than 70 or 50 consecutive amino
acids, e.g. less than consecutive 40 amino acids, such as less than 30 consecutive
amino acids, e.g. less than 25 consecutive amino acids, such as less than consecu-
tive 20 amino acids in length. Thus, for example fragments can be
2.3,4,5,6,7,8,9,10,11,12,13,14, 15,16,17,18,19 or 20 consecutive amino acids in
length. In further preferred embodiments, a fragment comprises 6 or more, such as 7
or more, e.g. 8 or more, such as 9 or more, e.g. 10 or more consecutive amino acids
of the corresponding full-length sequence. Preferred ranges include fragments of be-
tween 5 and 50 consecutive amino acids in length, such as between 5 and 25 con-
secutive amino acids in length, e.g. between 5 and 20 consecutive amino acids in
length. Expressed in another way, a fragment consisis of a part of an amino-acid se-
quence which is less than 100% in length as compared to the full-length polypeptide.
Preferably, the length of the fragment is less than 99%, such as less than 75%, e.g.
less than 50%, such as less than 25%, e.g. less than 20%, such as less than 15%,
e.g. less than 10% of the length of the full-length polypeptide. In further preferred em-
bodiments, the fragment consists of a part of an amino-acid sequence which is less
than 100%, but more than 1% in length as compared to the full-length polypeptide,
such as less than 100% but more than 5%, e.g. less than 100% but more than 10%,
such as less than 100% but more than 20%, e.g. less than 100% but more than 25%,
such as less than 100% but more than 50% of the length of the full-length polypep-
tide.
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Preferably, fragments of the invention are surface-exposed in an intact Strep-
tococcus pneumoniae cell or other cell when expressed recombinantly therein. Sur-
face-exposure can be e.g. be determined using a monoclonal antibody specific for
said fragment, e.g. as described in Singh et al. (2003) Infect. Immun. 71:3973-3946.
Also preferred are fragments which are capable of inducing antibodies that can spe-
cifically bind an intact Streptococcus pneumoniae cell. This can be determined by
generating monoclonal antibodies using said fragment and subsequent characterisa-
tion of the binding of individual antibodies to intact cells, e.g. as described in Singh et
al. (2003) Infect. Immun. 71:3973-3946. Preferred fragments of SEQ ID NO:16 in-
clude fragments comprising or consisting of one or more of the sequences of SEQ ID
NO:289-SEQ ID NO:294, more preferred fragments include fragments comprising or
consisting of SEQ ID NO:289 and/or SEQ ID NO:290, fragments comprising or con-
sisting of SEQ ID NO: 291 and/or SEQ ID NO: 292, and fragments comprising or con-
sisting of SEQ ID NO:293 and/or SEQ ID NO:294.

The full-length polypeptides of SEQ ID NO:1-282 as well as the fragments of the in-
vention can be produced recombinantly by conventional techniques known in the art.
Suitable host cells can be mammalian cells, e.g. CHO, COS or HEK2923 cells. Alter-
natively, insect cells, bacterial cells or fungal cells can be used. Methods for heterolo-
gous expression of polynucleotide sequences in the cell types listed above and sub-
sequent purification of the produced polypeptides, e.g. using a tag sequence such as
a histidine tag, which may be removed after purification, are well-known to those
skilled in the art. Alternatively, fragments of the invention can be produced syntheti-
cally.

Variants of the invention

In a further main aspect, the invention relates to the use of variants of any of the
polypeptides set forth in SEQ ID NO:1-282, preferably SEQ ID NO:16, or variants of
fragments of any of the polypeptides set forth in SEQ |D NO:1-282, preferably SEQ
ID NO:16, in a composition for use as a medicament. When used herein, phrases
such as ‘a polypeptide having at least 95% sequence identity to SEQ ID NO:X' are
used interchangeably with, and are intended to be directed to the same subject-
matter as, phrases such as ‘the polypeptide of SEQ ID NO:X and variants thereof,
wherein the variant has at least 95% sequence identity to said sequence.’
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Variants preferably have at least 75% sequence identity, for example at least 80%
sequence identity, such as at least 85% sequence identity, for example at least 90%
sequence identity, such as at least 91% sequence identity, such as at least 92%
sequence identity, for example at least 93% sequence identity, such as at least 94%
sequence identity, for example at least 95% sequence identity, such as at least 96%
sequence identity, for example at least 97% sequence identity, such as at least 98%
sequence identity, for example 99% sequence identity with the given polypeptide or
fragment. Sequence identity is determined with any of the algorithms GAP, BESTFIT,
or FASTA in the Wisconsin Genetics Software Package Release 7.0, using default
gap weights.

Preferred variants of a given polypeptide or fragment are variants in which all amino-
acid substitutions between the variant and the given reference polypeptide or frag-
ment are conservative substitutions. Conservative amino-acid substitutions refer to
the interchangeability of residues having similar side chains. For example, a group of
amino acids having aliphatic side chains is glycine, alanine, valine, leucine, and iso-
leucine; a group of amino acids having aliphatic-hydroxyl side chains is serine and
threonine, a group of amino acids having amide-containing side chains is asparagine
and glutamine; a group of amino acids having aromatic side chains is phenylalanine,
tyrosine, and tryptophan; a group of amino acids having basic side chains is lysine,
arginine, and histidine; and a group of amino acids having sulfur-containing side
chains is cysteine and methionine. Preferred conservative amino-acids substitution
groups are: valine-leucine-isoleucine, phenylalanine-tyrosine, lysine-arginine, alanine-
valine, and asparagine-glutamine.

Variants of a polypeptide or of a fragment thereof also include forms of the
polypeptide or fragment wherein one or more amino acids have been deleted or
inserted. Preferably, less than 5, such as less than 4, e.g. less than 3, such as less
than 2, e.g. only one amino acid has been inserted or deleted. ‘Variants’ of a
polypeptide or of a fragment thereof also include forms of these polypeptides or
fragments modified by post-translational modifications of the amino-acid sequence.

Recombinant cells of the invention

in a further main aspect, the invention relates to the use of a recombinant cell
transformed or transfected with a polynucleotide comprising a sequence encoding a
polypeptide, said polypeptide comprising a sequence selected from the group
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consisting of SEQ 1D NO:1-282, preferably SEQ ID NO:16, or comprising an antigenic
fragment or variant of said sequence. Preferably, said recombinant cell is an
Escherichia coli or Salmonella cell, more preferably an attenuated or reduced-
virulence Escherichia or Saimonelia cell.

Suitable bacterial strains for use herein have been described in e.g. Makino
et al. (2001) Microb. Pathog. 31:1-8; Gentschev et al. (2002) Int. J. Med. Microbiol.
291:577-582; Turner et al. (2001) Infect. Immun. 69:4969-4979; W099/49026; and
WQOO03/022307 and references therein. Examples of suitable Salmonella strains are
CvD908-T7pol (Santiago-Machuca et al. (2002) Plasmid 47:108-119), ATCC 39183,
ATCC 53647 and ATCC 53648. Examples of suitable E. coli strains are YT106 and
E1392/75-2A.

Methods and uses of the invention
The compositions and other products defined above can be used 1o treat or prevent
Streptococcus pneumoniae infections, and/or disease resuiting from such infections,

in animals or human beings in need thereof.

Treatment and prevention herein include all types of therapeutic treatment and pre-
ventive treatment and other treatments to combat Streptococcus pneumoniae, includ-
ing but not limited to vaccination, prophylaxis, active immunisation, passive immuni-
sation, administration of antibodies, curative treatment, ameliocrating treatment. In
particular, passive immunisation using antibodies of the invention is a suitable treat-

ment for immunocompromised individuals.

Diagnostic methods of the invention

The combination of being surface-exposed and being present in relatively high copy
numbers in cells also makes the polypeptides identified by the inventors highly suit-
able as targets for detection of Streptococcus pneumoniae, allowing detection of this

organism with high sensitivity.

Accordingly, in a further main aspect, the invention relates to a method for detecting

Streptococcus pneumoniae or parts thereof in a sample comprising the steps of

a. contacting said sample with an indicator moiety capable of specifically binding a
polypeptide selected from the group consisting of SEQ ID NO:1-282, preferably
selected from the group consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID
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NO:13, SEQ ID NO:20, SEQ ID NO:26, SEQ ID NO:28 and SEQ ID NO:33, most
preferably SEQ ID NO:16 , and

b. determining whether a signal has been generated by the indicator moiety, thereby
detecting whether said sample contains Streptococcus pneumoniae or parts
thereof.

Preferably, said indicator moiety is capable of binding, preferably specifically binding,

intact Streptococcus pneumoniae cells.

In preferred embodiments of the above diagnhostic methods, a washing step is
performed between the contacting step and the determination step, in order to

improve the specificity of detection.

The sample can e.g. be faeces, urine, a tissue, tissue extract, fluid sample or body
fluid sample, such as blood, plasma, serum, spufum, or a sample taken from nose or
lung. Another example of a sample is a food sample, such as a meat sample.

In another aspect, the invention relates to a method for detecting Streptococcus
pneumoniae or parts thereof in a sample comprising the step of analysing a sample
by mass spectrometry to evaluate the presence and/or quantity of one or more of the
polypeptides of SEQ ID NO:1-282, in particular SEQ ID NQO:16 and/or SEQ 1D NO:20.
In one embodiment, the sample, e.g. a blood sample, is pre-treated to enrich for the
polypeptide(s) to be detected. Such a pre-treatment may include a size-fractionation

of proteins present in the sample.

The above methods can e.g. be used to diagnose Streptococcus pneumoniae
infections in an individual. In preferred embodiments of the above methods, said
indicator moiety does not pass through the membrane of a Streptococcus
pneumoniae cell. A preferred type of said indicator moiety consists of or comprises an
antibody, such as an antibody of the invention as defined herein.

Those skilled in the art will understand that there are numerous well known clinical
diagnostic chemistry procedures in which an indicator moiety can be used to form an
binding reaction product whose amount relates to the amount of the ligand, herein
Streptococcus pneumoniae or parts thereof, in a sample. Thus, while exemplary as-

say methods are described herein, the invention is not so limited.
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The present invention also relates to a diagnostic system, preferably in kit form, for
assaying for the presence, and preferably also the amount, of Streptococcus pneu-
moniae in a biological sample. Methods for the preparation of diagnostic kits have
e.g. been described in US 5,470,958 and references therein.

The diagnostic system includes, in an amount sufficient to perform at least
one assay, an indicator moiety according to the present invention, preferably as a
separately packaged reagent, and more preferably also instructions for use. Pack-
aged refers to the use of a solid matrix or material such as glass, plastic (e.g., poly-
ethylene, polypropylene or polycarbonate), paper, foil and the like capable of holding
within fixed limits an indicator moiety of the present invention. Thus, for example, a
package can be a glass vial used to contain milligram quantities of a contemplated
labelled indicator moiety preparation, or it can be a microtiter plate well to which mi-
crogram quantities of a contemplated indicator moiety has been operatively affixed,
i.e., linked so as to be capable of binding a ligand.

"Instructions for use” typically include a tangible expression describing the
reagent concentration or at least one assay method parameter such as the relative
amounts of reagent and sample to be admixed, maintenance time periods for re-
agent/sample admixtures, temperature, buffer conditions and the like.

In most embodiments, the diagnostic method and system of the present invention
include as a part of the indicator moiety, a label or indicating means capable of signal-
ling the formation of a binding reaction complex containing an indicator moiety com-
plexed with the preselected ligand (i.e. a polypeptide comprising any of the se-
quences of SEQ ID NO:1-282 and/or a fragment thereof). Such labels are themselves
well-known in clinical diagnostic chemistry.

The labelling means can be a fluorescent labelling agent that chemically
binds to antibodies or antigens without denaturing them to form a fluorochrome (dye)
that is a useful immunofluorescent tracer. Suitable fluorescent labelling agents are
fluorochromes such as fluorescein isocyanate (FIC), fluorescein isothiocyante (FITC),
5-dimethylamine-1-naphthalenesulfonyl chloride (DANSC), tetramethylrhodamine
isothiocyanate (TRITC), lissamine, rhodamine 8200 sulphonyl chloride (RB 200 SC).
Other examples of suitable fluorescent materials include umbelliferone, dichiorotriaz-
inylamine fluorescein, dansyl chloride or phycoerythrin and the like. A description of

immunofluorescence analysis techniques is found in DeLuca, "Immunofluorescence
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Analysis", in Antibody As a Tool, Marchalonis, et al., eds., John Wiley & Sons, Lid.,
pp. 189-231 (1982).

Radioactive elements can be useful as labelling agents. An exemplary radio-
labeling agent is a radioactive element that produces gamma ray emissions. Ele-

124]1 125]1 128l, 132' and 51Cr repre-

ments which themselves emit gamma rays, such as
sent one class of gamma ray emission-producing radioactive element indicating
groups. Particularly preferred is '?°l. Another group of useful labelling means are
those elements such as "'C, ®F, 0 and >N which themselves emit positrons, or
beta emitters, such as *"'indium of ®H. Other suitable radioactive materiais include *'|
and %8,

Detection using antibodies can, in other embodiments, be facilitated by cou-
pling the antibody to another detectable substance, such as an enzyme, a prosthetic
group, a luminescent materials, or a bioluminescent material. Examples of suitable
enzymes include horseradish peroxidase, alkaline phosphatase, beta-galactosidase,
or acetylcholinesterase; examples of suitable prosthetic group complexés include
Streptavidin/biotin and avidin/biotin; an example of a luminescent material includes
luminol; examples of bioluminescent materials include luciferase, luciferin, and ae-
quorin.

In preferred embodiments, the indicating group is an enzyme, such as horse-
radish peroxidase (HRP) or glucose oxidase. In such cases where the principal indi-
cating group is an enzyme such as HRP or glucose oxidase, additional reagents are
required to visualise the fact that a indicator-moiety/ligand complex (immunoreactant)
has formed. Such additional reagents for HRP include hydrogen peroxide and an oxi-
dation dye precursor such as diaminobenzidine. An additional reagent useful with
glucose oxidase is 2,2'-amino-di-(3-ethyl-benzthiazoline-G-sulfonic acid).

The linking of labels, i.e. labelling of polypeptides such as antibodies, is well
known in the art. For instance, proteins can be labelled by metabolic incorporation of
radioisotope-containing amino acids provided as a component in the culture medium.
See, for example, Galfre et al., Meth. Enzymol., 73:3-46 (1981). The techniques of
protein conjugation or coupling through activated functional groups are particularly
applicable. See, for example, Aurameas, et al., Scand. J. Immunol., Vol. 8 Suppl. 7:7-
23 (1978), Rodwell et al. (1984) Biotech. 3:889-894, and U.S. Pat. No. 4,493,795.

Various diagnostic assays employing the above indicator moieties can be set
up to test samples for Streptococcus pneumoniae. Exemplary assays are described
in detail in Antibodies: A Laboratory Manual, Harlow and Lane (eds.), Cold Spring
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Harbor Laboratory Press, 1988. Representative examples of such assays include:
countercurrent immuno-electrophoresis (CIEP), radioimmunoassays, radioimmuno-
precipitations, enzyme-linked immuno-sorbent assays (ELISA), Western blot assays,
dot blot assays, inhibition or competition assays, and sandwich assays, immunostick
(dipstick) assays, simultaneous immunoassays, immunochromatographic assays,
immuncofiltration assays, latéx bead agglutination assays, immunofluorescent assays,
biosensor assays, and low-light detection assays (see e.g. also U.S. 4,376,110 and
4,486,530). An example of a suitable assay is an assay wherein a sample, e.g. a se-
rum sample, is separated by electrophoresis and the polypeptide of interest, e.g. SEQ
ID NO:16, is subsequently detected by Western blotting.

In one embodiment, the diagnostic kits of the present invention can be used
in an "ELISA" format to detect the quantity of a preselected ligand in a fluid sample.
"ELISA" refers to an enzyme-linked immunosorbent assay that employs an antibody
or antigen bound to a solid phase and an enzyme-antigen or enzyme-antibody conju-
gate to detect and quantify the amount of an antigen present in a sample and is read-
ily applicable to the present methods. Thus, in some embodiments, an indicator moi-
ety of the present invention can be affixed to a solid matrix to form a solid support that
comprises a package in the subject diagnostic systems. A reagent is typically affixed
to a solid matrix by adsorption from an agueous medium although other modes of
affixation applicable to polypeptides, such as antibodies, can be used that are well
known to those skilled in the art. Useful solid matrices are also well known in the art.
Such materials are water insoluble and include the cross-linked dextran available un-
der the trademark SEPHADEX from Pharmacia Fine Chemicals (Piscataway, N.J.);
agarose; beads of polystyrene beads about 1 micron to about 5 millimetres in diame-
ter available from Abbott Laboratories of North Chicago, lll.; polyvinyl chloride, poly-
styrene, cross-linked polyacrylamide, nitrocellulose- or nylon-based webs such as
sheets, strips or paddles; or tubes, plates or the wells of a microtiter plate such as
those made from polystyrene or polyvinylchloride.

A further diagnostic method may utilise the multivalency of an antibody com-
position of one embodiment of this invention to cross-link ligands, thereby forming an
aggregation of multiple ligands and polypeptides, producing a precipitable aggregate.
This embodiment is comparable to the well known methods of immune precipitation.
This embodiment comprises the steps of admixing a sample with a composition com-
prising an antibody of this invention to form a binding admixture under binding condi-

tions, followed by a separation step to isolate the formed binding complexes. Typi-
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cally, isolation is accomplished by centrifugation or filtration to remove the aggregate
from the admixture. The presence of binding complexes indicates the presence of the
preselected ligand to be detected.

Binding partners and inhibitors of polypeptides of the invention

The surface-localisation of the polypeptides to which this invention relaies makes
them highly suitable as targets for binding partners, such as inhibitors. Surface-
located polypeptides of a pathogenic microorganism often interact with the host or-
ganism. Thus, any type of binding partner of a surface-located polypeptide may inter-
fere with host-pathogen interaction. Binding partners thus often antagonise the
pathogenicity (virulence) of a microorganism. A binding partner may also be an inhibi-
tor of the polypeptide it binds.

Thus, in a further main aspect, the invention relates to methods for the identification
of binding partners of the surface-located polypeptides set forth in SEQ 1D NO:1-282.

Such methods may be biochemical or cell-based.

Biochemical methods

In a main aspect, the invention relates to a method for identifying a binding partner of

a polypeptide selected from the group consisting of SEQ D NO:1-282, or a fragment

thereof, comprising the steps of

a. providing a polypeptide selected from the group consisting of SEQ ID NO:1-282
preferably selected from the group consisting of SEQ D NO:16, SEQ ID NO:10,
SEQ ID NO:13, SEQ ID NO:20, SEQ ID NO:26, SEQ ID NO:28 and SEQ ID
NO:33, most preferably SEQ ID NO:16,
or
a fragment thereof,

b. contacting said polypeptide or fragment with a putative binding partner, and

c. determining whether said putative binding partner is capable of binding to said
polypeptide or fragment.

In a preferred embodiment, said putative binding partner is a host-derived molecule.

In further preferred embodiments of the method, the polypeptide or fragment thereof
is provided immobilised on a solid support, such as e.g. a column or microtiter plate,

and, after the contacting step, it is determined whether or not the putative binding
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partner has bound to the solid support. immobilisation of the polypeptide or fragment
thereof may be through direct binding to the solid support, or through indirect binding
e.g. using a specific antibody. In preferred embodiments, a washing step is performed
between the contacting step and the determination step, in order to improve the
specificity of detection. In further preferred embodiments, the putative binding partner
is complexed with a detectable label. The putative partner may be labelled before the
contacting takes place. Alternatively, labelling may also be performed after the
contacting step. Furthermore, in some embodiments of this method, immobilisation
may be performed after the polypeptide or fragment thereof has been bound to the
binding partner. In preferred embodiments, the method is a screening method
wherein the method is repeated for a plurality of putative binding partners. Suitable
methods to determine binding are well-known in the art, and several of them have
been referred to elsewhere herein.

In another aspect, a host-derived binding partner of a polypeptide selected from the
group of SEQ 1D NO:1-282, preferably SEQ ID NO:16 may be identified as follows:
purified host membranes are electrophoretically separated, blotted over to a
membrane and incubated with the polypeptide of interest or fragment thereof. Binding
can then be detected using antibodies specific for the polypeptide of interest or
fragment thereof. The host binding partner to which the polypeptide or fragment
thereof has bound can subsequently be identified by elution from the blot and
subsequent analysis by mass spectrometry, or by any other technique known in the
art.

If the binding partner of a surface-located polypeptide of a pathogenic
organism is a host-derived molecule, then such an interaction between the surface-
located polypeptide and the host may be important for the virulence of the bacterium.
Compounds that interfere with the interaction of the surface-located polypeptide and
the host-derived binding partner may thus be suitable for prevention or treatment of
Streptococcus pneumoniae infections. Accordingly, another method of the invention
relates to a method of identifying an inhibitor of the interaction of any of the surface-
located Streptococcus pneumoniae polypeptides of SEQ ID NO:1-282 with a host-
derived binding partner comprising the steps of:

a. providing any of the polypeptides of SEQ ID NO:1-282, preferably selected from
the group consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID
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NO:20, SEQ ID NO:26, SEQ ID NO:28 and SEQ ID NO:33, most preferably SEQ
ID NO:16
or
a fragment thereof,

b. providing a host-derived binding partner of said polypeptide (identified as
described above or by any other method),

c. contacting said polypeptide with said host-derived binding partner in the absence
of a putative inhibitor of said interaction,

d. contacting said polypeptide with said host-derived binding partner in the presence
of said putative inhibitor,
and

e. determining whether the strength of the binding of said polypeptide to said host-
derived binding partner resulting from step d. is reduced as compared to that
resulting from step c.

In some embodiments, step c. and d. may be performed in two different sample

compartments. In other embodiments, step d. may be performed by adding the

putative inhibitor to the mixture of step c. In preferred embodiments, the method is

repeated for a plurality of putative inhibitors.

Of particular interest are binding partners that inhibit an activity of a surface-located
polypeptide. Such activity may be enzymatic activity, transport activity, or any type of
other biochemical or cellular activity, preferably enzymatic activity.

Preferred host-derived binding partners are host polypeptides and host lipids.
Binding may e.g. be determined as described by Szymanski and Armstrong (1996)
Infect. Immun. 64:3467-3474.

In preferred embodiments of the above described biochemical methods, the
binding between the binding partner and the surface-located polypeptide or fragment
thereof has a dissociation constant or Kd of less than 5 X 10°M, such as less than 10
®M, e.g. less than 5 X 107M, such as less than 107M, e.g. less than 5 X 10°M, such
as less than 10®M, e.g. less than 5 X 10°M, such as less than 10°M, e.g. less than 5
X 107°M, such as less than 107'°M, e.g. less than 5 X 10"""M, such as less than 10
"M, e.g. less than 5 X 10™?M, such as less than 107'?M. Dissociation constants can

e.g. be determined by surface plasmon resonance analysis.

Cell-based methods
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Reducing the level of a surface-located polypeptide, by deletion or disruption of the
structural gene for it or by down-regulating gene expression (see below), may affect a
bacterial cell. The cell may become more sensitive to cytotoxic compounds.
Especially for surface-located polypeptides, a reduction of their level may affect the
function of the cell’s exterior parts, such as the membrane or cell wall, in preventing
compounds of entering the cell. Thus, reduction of the level of an surface-located

olvpeptide can make a cell more ‘permeable’ for various compounds.
p

Thus, an aspect of the present invention relates to a method for identifying a
compound with antibacterial activity against Streptococcus pneumoniae comprising
the steps of
a. providing a sensitised cell which has a reduced level of any of the polypeptides of
SEQ ID NO:1-282, preferably selected from the group consisting of SEQ ID
NO:16, SEQ ID NO:10, SEQ ID N0:13, SEQ ID NO:20, SEQ ID NO:26, SEQ ID
NO:28 and SEQ ID NO:33, most preferably SEQ ID NO:16
and
b. determining the sensitivity of said cell to a putative antibacterial compound, for
instance by a growth assay.
Preferably, the method is a screening method wherein the procedure is repeated for a
plurality of putative antibacterial compounds. Preferred putative antibacterial
compounds are ones that do not pass through the membrane of a wild-type

Streptococcus pneumoniae cell.

The rationale behind this approach is that a cell with a lower level of the surface-
located polypeptide will exhibit increased sensitivity to cytotoxic compounds, allowing
identification of antibacterial compounds with low potency that are missed when using
wild-type cells for the assay. Compounds identified by this method will be often need
to be modified in order to improve potency. This can be done by chemical

modification.

Inhibition of the activity of a surface-located polypeptide may affect the viability (i.e.
survival, growth and/or proliferation) of the bacterium. Of particular interest is
inhibition of surface-located polypeptides that are essential for viability of
Streptococcus pneumoniae. Methods for testing essentiality of a Streptococcus
pneumoniae gene have been described in the prior art, e.g. in Chan et al. (2002) J.
Bacteriol 185:2051-2058 and Thanassi et al. (2002) Nucleic Acid Res. 30:3152-31-62.
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Inhibitors of essential surface-located polypeptides may not need to enter the
bacterial cell to be able to affect its viability. Thus, generally fewer requirements are
posed on the sitructure of an inhibitor of an essential surface-located target
polypeptide than on an inhibitor of an intracellular target, to be effective as an

antibacterial agent.

Accordingly, the invention relates to a method for identifying an inhibitor of a

polypeptide selected from the group consisting of SEQ ID NO:1-282, comprising the

steps of

a. providing two cells which differ in the level of any of the polypeptides of SEQ ID
NO:1-282, preferably selected from the group consisting of SEQ ID NO:16, SEQ
ID NO:10, SEQ ID NO:13, SEQ ID NO:20, SEQ ID NO:26, SEQ ID NO:28 and
SEQ ID NO:33, most preferably SEQ ID NO:16

b. determining the sensitivity of said cells to a putative inhibitor, for instance by a
growth assay, and

c. determining whether said two cells are differently affected by the presence of said
putative inhibitor.

Preferably, the method is repeated for a plurality of putative inhibitors. Preferred

inhibitors are ones that do not pass through the membrane of a Streptococcus

pneumoniae cell.

The rationale behind this approach is that the viability of a cell with a lower activity of
the essential polypeptide will be more affected by an inhibitor of the polypeptide than
the viability of the cell with a higher level. If the two cells are differently affected, this is
an indication that the inhibitor acts on the target or at least in the same biochemical
pathway.

In some embodiments of the method, the two cells with different activity of the
polypeptide of interest are a wild-type cell (or other cell with wild-type activity of the
gene of interest) and a sensitised cell with a reduced activity of the polypeptide of
interest. In some embodiments, the different or reduced level in the sensitised cell
can be a different or reduced expression level of the gene of interest (resuilting in a
different or reduced copy number of the polypeptide). This can be accomplished by
putting the gene under control of a regulatable promoter or by regulatable expression
of an antisense RNA which inhibits translation of an mRNA encoding the essential
polypeptide. In other embodiments, the different or reduced aciivity can be a different
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or reduced activity of the polypeptide of interest, e.g. due to a mutation, such as a
temperature-sensitive mutation.

Suitable ways of generating sensitised bacterial cells and of using these in screening
for inhibitors have been described in WO 02/077183. Sensitised cells may be
obtained by growing a conditional-expression Streptococcus pneumoniae mutant
strain in the presence of a concentration of inducer or repressor or other cdnditions
which provide a level of a gene product required for bacterial viability such that the
presence or absence of its function becomes a rate-determining step for viability. The
sub-lethal expression of the target gene may be such that growth inhibition is at least
about 10%, such as at least about 25%, e.g. at least about 50%, such as at least
about 75%, e.g. at least 90%, such as at least 95%.

In another embodiment of the cell-based assays of the present invention, sensitised
cells are obtained by reduction of the level activity of a polypeptide required for
bacterial viability using a mutation, such as a temperature-sensitive mutation, in the
polypeptide. Growing such cells at an intermediate temperature between the
permissive and restrictive temperatures produces cells with reduced activity of the
gene product. It will be appreciated that the above method may be performed with
any mutation which reduces but does not eliminate the activity or level of the gene
product which is required for bacterial viability. This approach may also be combined
with the conditional-expression approach. In this combined approach, cells are
created in which there is a temperature-sensitive mutation in the gene of interest and

in which this gene is also conditionally-expressed.

When screening for inhibitors of an essential polypeptide, growth inhibition can be
measured by directly comparing the amount of growth, measured by the optical
density of the culture relative to uninoculated growth medium, in an experimental
sample with that of a control sample. Alternative methods for assaying cell
proliferation include measuring green fluorescent protein (GFP) reporter construct
emissions, various enzymatic activity assays, and other methods well known in the
art. Other parameters used to measure viability include e.g. colony forming units. The
above method may be performed in solid phase, liquid phase, a combination of the
two preceding media, or in vivo. Multiple compounds may be transferred to agar

plates and simultaneously tested using automated and semi-automated equipment.
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Cell-based assays of the present invention are capable of detecting compounds
exhibiting low or moderate potency against the target molecule of interest because
such compounds are substantially more potent on sensitised cells than on non-
sensitised cells. The effect may be such that a test compound may be two to several
times more potent, e.g. at least 10 times more potent, such as at least 20 times more
potent, e.g. at least 50 times more potent, such as at least 100 times more potent,
e.g. at least 1000 times more potent, or even more than 1000 times more potent

when tested on the sensitised cells as compared to non-sensitised cells.

A mutant Streptococcus pneumoniae strain that overexpresses a surface-located

polypeptide can also be used to identify a compound that inhibits such a polypeptide.

If the compound is cytotoxic, overexpression of the target polypeptide can make cells

more resistant. Thus, the invention also relates to a method for finding an inhibitor of

any of the surface-located Streptococcus pneumoniae polypeptides of SEQ ID NO:1-

282 comprising the steps of

a. providing two cells which differ in the activity of any of the surface-located
Streptococcus pneumoniae polypeptides of SEQ ID NO:1-282, preferably
selected from the group consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID
NO:13, SEQ ID NO:20, SEQ ID NO:26, SEQ ID NO:28 and SEQ ID NO:33, most
preferably SEQ ID NO:16
wherein one cell contains a substantially wild-type copy number of said
polypeptide and the other cell contains higher than wild-type copy number of said
polypeptide,

b. determining the sensitivity of said cells to a putative inhibitor, for instance by a
growth assay, and

c. determining whether or not said two cells are differently affected by the presence
of said putative inhibitor.

Overexpression may be achieved using strong promoters or by introducing multiple

copies of the structural gene for a surface-located polypeptide. As also

overexpression of polypeptides that are not the cellular target of an inhibitor can make

cells resistance to an inhibitor, inhibition of the target polypeptide of interest by a

putative inhibitor will need to be verified by other means, such as e.g. a biochemical

assay.
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In addition to inhibitors of a biochemical or other cellular activity of a surface-located
polypeptide, the cellular methods described above can be used to identify compounds
that reduce the expression level of a target, and thereby its copy number, e.g. by
interfering with gene regulation.

In preferred embodiments of the any of the cell-based- or biochemical methods for
finding binding partners or inhibitors, the method is repeated for a plurality of

candidate compounds.

Iin a further aspect, the invention relates to the mutant Streptococcus pneumoniae
strains used in the cell-based methods described herein, such as strains in which the
gene encoding the surface-located polypeptide is placed under the control of a
heterologous regulatable promoter, strains carrying temperature-sensitive alleles of
the surface-located polypeptides, and strains overexpressing the surface-located
polypeptides.

Other methods of interfering with bacterial growth by targeting surface-located
polypeptides, such as any of the polypeptides of SEQ ID NO:1-282 include
suppression of gene expression using specific antisense molecules, such antisense
RNA or DNA, and using ribozyme molecules specific for mRNA encoding the
essential surface-located polypeptides.
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Example 1

Strategy:

The experimental steps in the project are as follows: Surface proteins were isolated
by either high pH elution or by mutanolysin digestion. Isolated of surface proteins
were identified by three complementary mass spectrometric based strategies: 1) 2-D
SDS PAGE, 2) 1D SDS PAGE and 3) In-solution digest. All three strategies include
protein identification by mass spectrometry analysis. The surface identified proteins
are cloned into an E. coli expression vector. The expressed recombinant proteins are
purified and used fo immunise mice to verify immunogenicity of the antigens. The
immunised mice are used in challenge studies in which the mice are challenged with
Streptococcus pneumoniae and protection against disease and/or death is monitored.

Mice:
Six-weeks-old BALB/c mice were housed under specific-pathogen-free conditions and

given sterile food and water ad libitum.

Bacteria:

Escherichia coli Top10 (Invitrogen) was used as the host for routine plasmid cloning.
Recombinant proteins were expressed in E. coliBL21/(DE3) (Invitrogen.). E. coli were
cultured in Luria broth supplemented with antibiotics. Virulent S. pneumoniae strain
D39 (serotype 2, purchased by Dr. M. Trombe, CICT, Toulouse, France) was used for
proteomics, challenge experiments and as a source of genomic DNA for PCR ampilifi-
cation experiments. Clinical isolates of S. pneumoniae, including 40 serotypes re-
sponsible for the majority of pneumococcal infections were selected and purchased
from the WHO Collaborating Centre for Reference and Research on Pneumococci in
Copenhagen, Denmark. S. pneumoniae were routinely grown on blood agar plates
(Difco).

Isolation of S. pneumoniae cell envelope fraction:

Mutanolysin digestion of pneumococcal cell wall. Bacteria were grown overnight on
blood agar plates, harvested into phosphate-buffered saline (PBS) containing 20%
sucrose and pelleted by centrifugation at 6000g for 10 minutes. The pellet was resus-
pended in 0.5 ml of osmotic digestion buffer (20% sucrose in 20 mM Tris-HCI, pH 7.0,
10 mM MgCl,, protease inhibitor cocktail and 100 U/ml mutanolysin (Sigma) per plate.
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Enzymatic digestion was aliowed to proceed for 1-2 h at 37°C. The intact protoplasts
were removed by centrifugation at 7,000 x g for 15 min. The supernatant was col-
lected, acetone precipitated and analysed using mass spectrometry based tech-
niques.

High pH elution of surface proteins. Bacteria were grown overnight on blood agar
plates, harvested into PBS containing 20% sucrose and pelleted by centrifugation at
6000g for 10 minutes. The pellet was resuspended in PBS containing 20% sucrose
and centrifuged again as above. Then bacteria were resuspended in 2 ml of 50 mM
glycine-NaOH (pH 12) containing 20% sucrose per plate. Alkali extraction of cell sur-
face proteins was allowed to proceed for 30 minutes at room temperature with gentie
shaking. The suspension was centrifuged at 15,000g for 20 min, the supernatant was
collected, adjusted to pH 7 with 1 M HCI, acetone precipitated and analysed by 1-D
and 2-D gel electrophoresis.

Surface Protein Identification:

The complex mixture of proteins obtained after surface extraction was analysed by
three complementary strategies all based on mass spectrometry: 2D gel based strat-
egy, 1D gel based strategy and In-solution digest strategy.

2-D gel based strategy (2D-gel MALDI-TOF/TOF): Two-dimensional gel electrophore-
sis was performed either on the Ettan Dalt 2 system (Amersham Biosciences) or on
the Novex NuPage system (Invitrogen) according to the manual provided with the gel
system. In brief: First dimension runs were performed on either 7 cm or 24 cm pre-
cast IPG strips (pH range 3-10 or 4-7) using the Ettan IPGphor isoelectric focusing
system (Amersham Biosciences) according fo the manufacturer’s instructions. Isofo-
cusing was performed at the following conditions: 7 cm strips: 8000 Vh, 24 cm strips:
52000Vh. The second dimension was performed using pre-cast 12.5 % gels (Amer-
sham Biosciences) at 5W per gel for 15 min then total 170 W for 4-6 hours for 24 cm
strips. The 7 cm strips were run on the Novex NuPage system (Invitrogen) using pre-
cast 4-12% gels (Invitrogen) at 200 volts for 40 minutes. Gels were silver stained ac-
cording to a modified method described originally by Mortz et al. (2001) Proteomics
1(11), 1359-1363, and spots for mass spec analysis were picked using the Ettan Spot
Picker from Amersham according o the manufacturer instructions.

Specific protein spots were spot-picked, and placed in Milli-Q water. These
gel plugs were washed in 50mM NH4HCO; / 50% ethanol and dehydrated by incuba-
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tion in 96% ethanol. Reduction and alkylation was performed by incubating in reduc-
ing solution (10 mM DTT, 50 mM NH4HCO;) at 56°C followed by a room temperature
incubation in alkylation solution (55 mM iodoacetamide, 50 mM NH4HCO3;) in the
dark. Two cycles of washing and dehydration were then performed prior to the addi-
tion of 5 ul trypsin solution (12.5 ng/ul Promega trypsin in 50 mM NH4HCO;, 10%
Acetonitrile). Then an additional amount of sodium bicarbonate solution was added
and the digests were incubated overnight at 37°C. Trifluoroacetic acid was added fo
the overnight digest followed by incubation with shaking.

Parts of the extract were used in MALDI-TOF peptide mass fingerprint and
MALDI-TOF/TOF analysis (Ultrafiex, Bruker Daltonics, Germany) and the peak-lists
were used in database searching against a specific S. pneumoniae database. The
Mascot search program and scoring algorithm (Matrix Science, UK) was used in da-
tabase searching. Peptide mass tolerance was set to 60 ppm and 0.7 Da, respec-
tively. Search parameters were adjusted to include oxidation of Met, the addition of
Carbamidomethyl groups to Cys, and trypsin was allowed to miss one cleavage site

per peptide.

1D gel based strategy (GeLC-MS/MS): One-dimensional gel electrophoresis was per-
formed on a Novex NuPage system (Invitrogen) according to the manual provided
with the gel system. In brief we used, size 8 cm x 8 cm, 1 mm thick pre-cast 12% bis-
tris gels (Invitrogen) at 200 volts for 60 minutes in NuPage-MOPS-SDS running
buffer. Gels were silver stained according to a modified method described originally
by Mortz et al. (2001) Proteomics 1(11), 1359-1363. Whole lanes were cut out with
razorblade in 0,5 cm gel slices. The gel slices were digested as described under 2D
gel bases strategy, but the amount of trypsin was 20 ul trypsin solution (12.5 ng/ul
Promega trypsin in 50 mM NH,HCO3;, 10% Acetonitrile).

The extracts was analysed on a LC-MS/MS (Waters Cap-LC and Micromass
Ultima TOF MS). Each extract was submitted to a 115 minutes LC-MS/MS analysis.
The peak lists generated from the fragmented peptides were used in database
searching against a specific Streptococcus pneumoniae database. The Mascot
search program and scoring algorithm (Matrix Science, UK) was used in database
searching. Peptide mass tolerance was set to 200 ppm and 0.4 Da for fragment ions.
Search parameters were adjusted to include oxidation of Met, the addition of Car-
bamidomethyl groups to Cys, and trypsin was allowed to miss one cleavage site per
peptide.
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In-solution based strategy (ISD-MS/MS): The protein mixture was resuspended in 50
mM NH4HCO3, 10% Acetonitrile. Trypsin solution (50 pl) (12.5 ng/pl Promega trypsin
in 50 mM NH4HCO;, 10% Acetonitrile) was added and the mixture was incubated
overnight at 37°C. The digestion was stopped by acidification with TFA (final conc.
1%) and analysed by LC-MS/MS as described under 1D-based strategy. Database
search was also performed as described under 1D-based strategy.

Detection of genes for protein vaccine candidates in different S. pneumoniae
strains:

PCR amplification was used to demonstrate the presence of genes encoding antigens
listed in clinical isolates of S. pneumoniae. For this purpose cells were grown on
blocd agar and diluted in PBS. Genomic DNAs were prepared from 40 pneumococcal
strains by heating (95°C for 5 min) and aliquots were used as templates for PCR am-
plification with Taq polymerase (Qiagen) with gene specific primers. Amplification
products were electrophoresed through 1% agarose gels and visualized by staining
with ethidium bromide (0.5 pg/mil).

Reverse Transcription Polymerase chain reaction (RT-PCR):

A BALB/C mouse was infected with S. pneumoniae D39 as described below under
Pneumococcal challenge. After 1 day of infection this mouse was sacrificed and the
spleen was extracted and divided in two pieces. For isolation of intact total bacteria
RNA from tissue, one half the organ was frozen quickly in liquid nitrogen and stored
at — 80° C before RNA isolation. The other half of each organ was tested for bacteria
using blood agar plates before RNA isolation (data not shown). Total RNA was iso-
lated from animal tissue containing S. pneumoniae with the Rneasy Kit (Qiagen, Hil-
den). First-strand cDNA synthesis was performed with total RNA and the iScript Kit
(Biorad). 1 pl cDNA were used for the subsequent PCR-step with gene specific prim-

ers.

Production of recombinant vaccines (rec. vac.):

The production of recombinant vaccine was achieved by PCR amplification of pneu-
mococcal genes, with subsequent cloning and expression of the genes in E. coli. Oli-
gonucleotide primers used in PCR amplification experiments were all purchased from
MWG, Germany. Pneumococcal genes used for protein expression were amplified
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from genomic DNA of S. pneumoniae strain D39 by using the high-fidelity thermosta-
ble DNA polymerase, Platinum Pfx (Life Technologies). The coding sequence was
amplified with primers containing the start-codon but excluding the stop-codon of the
open reading frame. The coding sequences used for protein expression were cloned
into plasmid pET101 (invitrogen) using directional Topo cloning kit, with E. coli Top10
as the bacterial host. A plasmid-encoded C-terminal polyhistidine tag flanks each re-
combinant protein. For recombinant protein expression, each recombinant pET101
plasmid was subcloned into the E. coli strain BL21 (DE3). Recombinant protein ex-
pression was initiated by induction with IPTG (isopropyl-3-D-thiogalactopyranoside),
and proteins were purified from the soluble fraction of recombinant E. coli lysates by
using metal affinity chromatography resin and buffers (invitrogen), according to the
manufacturer's instructions. Protein concentrations were estimated by using the BCA
test (Hercules, Calif.). The recombinant proteins were dialyzed against PBS (Millipore)
and stored at -80°C. Recombinant Proteins were identified with MALDI MS technol-
ogy after purification.

Western Blot analysis:

Purified proteins were separated on one-dimensional (ca. 20ug protein) SDS-PAGE
and transferred to PVDF membranes. The immunological detection of immobilized
proteins was performed after manufactures instructions (invitrogen). Patient sera
were Kindly provided by Dr. M. Trombe (CICT, Toulouse, France). We used a dilution
of 1:100 with single and pooled patient sera for immunodetection. The dilution of the
secondary antibody was 1:5000.

Pneumococcal challenge of actively immunized mice:

BALB/C mice were used in challenge experiments (10 mice per group). For an anti-
gen specific vaccination mice were primed with 25ug of each antigen containing the
ALUM adjuvant (100ug) on day zero. Animals were boosted with the same antigen
concentration on day 14 and day 28. We used untreated BALB/c mice and mice
treated with an unrelated cellulose-binding domain CBD (sigma) as negative controls.
All vaccines were administered subcutaneously (s.c.). All mice were bled on days 0,
21 and 36 and challenged on day 35 with S. pneumoniae D39. Individual sera from
each immunized mouse were tested for the presence of specific antibodies prior to
challenge. Virulent S. pneumoniae (D39) grown on blood agar plates was prepared
for challenge via the intra peritoneal (i.p.) route in actively immunized mice or control
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groups. For challenge infections, mice were injected i.p. with approximately 10" CFU
per mouse of virulent S. pneumoniae strain D39 suspended in PBS. The actual num-
ber of CFU administered was determined retrospectively by plating serial dilutions of
the inocula on blood agar. The survival of mice was monitored for 7 days, at which

time the experiments were terminated.

ELISA for detection of immunoglobulin G (1gG) mouse:

Elisa assays were developed for detection of antigen specific IgG in mouse sera at
day 0, day 21 and day 35 after vaccination. Different ELISA plates were coated with
recombinant vaccines (2 pug) and whole cell lysates (2 pg) of S. pneumoniae D39.
Two fold serial dilutions were made from mouse sera as a primary antibody. The dilu-
tion of the secondary antibody (goat anti mouse IgG, horse radish peroxidase conju-
gated) was 1:5000. OPD substrate was used for the color development. Plates were
read at 492 nm. Results of igG status at day 21 and day 35 after vaccination were

compared with IgG status at day 0 of vaccination.

Results:

We identified 282 different polypeptides in mutanolysin created cell-surface fractions
of S. pneumoniae. Sequences of the identified polypeptides are given in figure 2. The
methods that were employed identifies polypeptides that are expressed at a relatively
high level. We used three different strategies for the detection of isolated S. pneumo-
niae surface proteins: a) a 2-D gel based strategy, b) a strategy with 1-D gels and
LC_MS/MS and c¢) an in-solution based MS strategy. We selected ORFs of identified
surface proteins for characterization. ORFs of genes were amplified with PCR and
cloned directional into pET101. Recombinant proteins were expressed in E. coli as
described in materials and methods. Four recombinant proteins were selected for
further studies (table 3):

AnrP number

Group# (antigen#, short#) Description

1 230653 (1, 653) hydrolase, putative [Streptococcus pneu-
moniae TI; ca. 32 kDa (rec. vac.)

2 516029 (2, 029) lipoate-protein ligase, putative [Strep-
tococcus pneumoniae TIGR4]; ca. 40 kDa
(rec. wvac.)

3 800607 (3, 607) ATP-dependent Clp protease, proteolytic
subunit; ca. 24 kDa (rec. vac.)

4 944060 (4, 060) autoinducer-2 production protein;

21 kDa (rec. wvac.)
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A PCR investigation demonstrated that genes of each of these 4 selected proteins

are presented in 40 different serotypes of S. pneumoniae (table 4).

Table 4: PCR with different S. pneumoniae serotypes and specific primers for
following genes (+ = detected; - = not detected)

Serotype AnrP230653 1NTPS16029  »,,5300607  Anrp944060

u s W bR

6b
7£
7¢

on
ov
9a
10a
10b
lla
12fF
13
14
15b
15¢
16 €
17£
18b
18c
19a
19€£
20
22E
23a
23E
28f£
31
31€£
32
33f
34
35b
35€£
38
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For identification of transcripts of these 4 genes we made a RT-PCR analysis. A
BALB/C mouse was infected with S. pneumoniae and total RNA was isolated from
spleen after day 1 of infection. RT-PCRs with RNAs from spieen demonstrated that
the selected genes are expressed in S. pneumoniae after animal infection (figure 3).
In addition Western Blots (WB) with patient sera were made for testing the immuno-
genicity of proteins listed in table 3. Furthermore 3 additional proteins (144,
AnrP454144 (14 kDa rec. vac.); 487, AnrP98487 (32 kDa); 646; AnrP373646 (25
kDa)) were also tested for immunogenicity with Western Blot. We detected recombi-
nant vaccines 029, 060, 607, 646 and 653 in immunoblots (WBs) with sera isolated
from a single patient (figure 4) or pooled from different patients (data not shown). In
WBs unspecific signals or no signals were detected for purified proteins 144 and 487,
however, lack of a signal does not exclude that these two proteins may be suitable as

vaccines.

We vaccinated mice with proteins in table 3 as a protein vaccine and tested the pro-
tection efficiency against S. pneumoniae. Antigens were prepared with alum and in-
jected subcutaneously into BALB/C mice at three time points (day 0, 14, 28). For
negative controls, mice were left untreated (group 5) or treated with 100uyg alum
(group 6) or with an unrelated protein (group 7). We tested the immunogenicity of
each protein at day 0, day 21 and day 35 of vaccination with an ELISA assay. Mice
produced immunoglobulin (IgG) against antigens 029, 060, 607, and 653 (figure 5).
No immune response against pneumococcal antigens was detected as expected in
animals of groups 5,6 and 7. For the bacterial challenge, each mouse was infected
with S. pneumoniae D39 (107 CFU per mouse) at day 35 of vaccination. Mice derived
from two groups, vaccinated with proteins 029 and 607 demonstrated a lower mortal-
ity and a lower CFU-titre after infection with this S. pneumoniae strain (figure 6, figure
7). Proteins 060 and 653 also showed a trend towards lower CFU-titre (figure 6).

In order to investigate variations in sequence between different strains of Streptococ-
cus pneumoniae, the sequences of antigens 029 and 607 were partially determined
from serotypes 15b, 15¢, and 35f, and from Streptococcus pneumoniae strain D39.
These sequences were compared with database sequences of 029 and 607 from
type 4 (TIGR) and R6 (Sanger Center). The region of 029 from amino acid position 1
to amino acid position 315 showed more than 98% sequence identity on amino acid
level between the six strains. For 607, more than 98% sequence identity on amino
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acid level between the six strains was found in the region from position 20 to position
190. These data indicate that 029 and 607 are well-conserved across different

strains.

The structure of antigen 029 (SEQ ID NO:16) (putative lipoate protein ligase) has
been determined and is accessible under accession number 1VQZ in the PDB (Pro-
tein Data Bank) and HSSP databases of EBI, the European Bioinformatics Institute.
Surface-exposed regions were predicted by identification of amino acids with high
water accessibility (ACC), which at the same time should have a low variability (VAR)
in sequence (see table below). The amino acid stretches of different areas separated
by several amino acids are adjacent in the 3D structure and are therefore paired to-

gether.

AMINO ACIDS exposed on the surface:

155-160 + 185-191 [DLSVLA (SEQ ID NO:289) / IINELPK (SEQ ID NO:290)]
127-128 + 166-180 [IDG / SKDKFESKGVKSVRA (SEQ ID NO:291)]

195-204 + 207-211 [VEKFRDLLLE (SEQ ID NO:292) /f KKEYP (SEQ ID NO:293)]

Aminc acid Amino | ACC | VAR
No. acid

127 ] 7 21
128 D 139 26
129 G 36 18
155 D 78 20
156 L 90 24
157 S 72 35
158 \ 9 49
159 L 53 14
160 A 83 42
166 S 15 37
167 K 102 35
168 D 59 37
169 K 74 7
170 F 34 22




WO 2006/084467

171 E 92 41
172 s 86 26
173 K 39 13
174 G 64 10
175 v 78 11
176 K 96 28
177 S 77 0

178 v 100 | 11
179 R 102 |20
180 A 86 32
185 | 0 14
186 | 44 48
187 N 110 |32
188 E 51 46
189 L 18 18
190 P 102 |42
191 K 70 36
195 v 1 43
196 E 84 26
197 K 112 |39
198 F 0 22
199 R 37 43
200 D 72 40
201 L 33 42
202 L 0 25
203 L 24 38
204 E 116 | 46
207 K 65 51
208 K 102 | 41
209 E 81 50
210 Y 42 50
211 P 107 | 46
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Claims

1.

A composition comprising

an antibody capable of binding the polypeptide of SEQ ID NO:20 or capable of
binding a polypeptide selected from the group consisting of SEQ ID NO:1-19
or from the group consisting of SEQ ID NO:21-282, or

a polypeptide which comprises a sequence selected from the group consisting
of the polypeptides of SEQ ID NO:1-19 or from the group consisting of SEQ ID
NO:21-282, or comprises an antigenic fragment or variant of said sequence,
or

a polynucleotide comprising a sequence encoding said polypeptide, or

an expression vector comprising a sequence encoding said polypeptide, or

a recombinant virus or recombinant cell comprising said polynucleotide or said

expression vector,

for use as a medicament.

The composition of claim 1, comprising or further comprising

a polypeptide which comprises SEQ ID NO:16, or comprises an antigenic
fragment or variant of SEQ ID NO:16, or

a polynucleotide comprising a sequence encoding said polypeptide, or

an expression vector comprising a sequence encoding said polypeptide, or

a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector, or

an antibody capable of binding said polypeptide.

The composition of any of the preceding claims, comprising or further comprising

a polypeptide which comprises SEQ ID NO:10, or comprises an antigenic
fragment or variant of SEQ ID NO:10, or

a polynucleotide comprising a sequence encoding said polypeptide, or

an expression vector comprising a sequence encoding said polypeptide, or

a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector, or

an antibody capable of binding said polypeptide.

The composition of any of the preceding claims, comprising or further comprising
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a polypeptide which comprises SEQ ID NO:13, or comprises an antigenic
fragment or variant of SEQ ID NO:13, or

a polynucleotide comprising a sequence encoding said polypeptide, or

an expression vector comprising a sequence encoding said polypeptide, or

a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector, or

an antibody capable of binding said polypeptide.

5. The composition of any of the preceding claims, comprising or further comprising

a polypeptide which comprises SEQ ID NO:28, or comprises an antigenic
fragment or variant of SEQ ID NO:28, or

a polynuclectide comprising a sequence encoding said polypeptide, or

an expression vector comprising a sequence encoding said polypeptide, or

a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector, or

an antibody capable of binding said polypeptide.

6. The composition of any of the claims 2 to 5, further comprising

a polypeptide which comprises SEQ ID NO:20, or comprises an antigenic
fragment or variant of SEQ 1D NO:20, or

a polynucleotide comprising a sequence encoding said polypeptide, or

an expression vector comprising a sequence encoding said polypeptide, or

a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector, or

an antibody capable of binding said polypeptide.

7. The composition of any of the preceding claims, comprising or further comprising
an antibody capable of binding the polypeptide of SEQ ID NO:26.

8. The composition of any of the preceding claims, comprising or further comprising

an antibody capable of binding the polypeptide of SEQ ID NO:33.

9. The composition of any of the preceding claims, wherein the variant has at least

95%, such as at least 96%, e.g. at least 97%, such as at least 98%, e.g. at least

99% sequence identity to said sequence.
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The composition of any of the preceding claims, wherein the antigenic fragment
comprises less than 99%, such as less than 75%, e.g. less than 50%, such as
less than 25%, e.g. less than 20%, such as less than 15%, or e.g. less than 10%
of the full-length of said sequence.

The composition of any of the preceding claims, wherein the antigenic fragment
comprises less than 70 consecutive amino acid residues, e.g. less than 50, such
as less than 40, e.g. less than 30, such as less than consecutive 20 residues of

said sequence.

The composition of any of the preceding claims, wherein the antigenic fragment
comprises 6 or more, such as 7 or more, e.g. 8 or more, such as 9 or more, e.g.
10 or more consecutive amino acids of said sequence.

The composition of any of the preceding claims, wherein the composition
comprises two or more of the polypeptides of SEQ ID NO:1-282, preferably two or
more of the polypeptides of SEQ ID NO:1-41, such as any of the compositions of
figure 1.

The composition of any of the preceding claims, wherein the polypeptide
comprises a tag, such as a histidine tag.

The composition of any of the preceding claims, wherein the recombinant cell is
an attenuated or reduced-virulence Escherichia coli cell or an attenuated or

reduced-virulence Salmonella cell.

The composition of any of the preceding claims, wherein the recombinant cell is

alive.

The composition of any of the preceding claims, wherein the recombinant cell is
dead.

The composition of any of the preceding claims, wherein the medicament is a

vaccine.
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The composition of any of the preceding claims, wherein the composition
comprises an immunogenic carrier, such as a carrier protein, wherein the
immunogenic carrier preferably is bound to said polypeptide.

The composition of any of the preceding claims, wherein the composition
comprises an adjuvant.

The composition of any of the preceding claims, wherein the antibody furthermore
is capable of binding an intact Streptococcus pneumoniae cell.

The composition of any of the preceding claims, wherein the antibody is

polycional.

The composition of any of the preceding claims, wherein the antibody is

monoclonal.

The composition of any of the preceding claims, wherein the antibody is a human

antibody or humanised antibody.

The composition of any of the preceding claims, wherein the antibody is a binding
fragment of an antibody.

The composition of any of the preceding claims, wherein the antibody has a
dissociation constant or Kd less than 5 X 10°M, such as less than 10°M, e.g. less
than 5 X 10”M, such as less than 107M, e.g. less than 5 X 10®M, such as less
than 10°M, e.g. less than 5 X 10°M, such as less than 10°M, e.g. less than 5 X
107"°M, such as less than 107'°M, e.g. less than 5 X 10"'M, such as less than 10-
"M, e.g. less than 5 X 10™2M, such as less than 1072M, e.g. less than 5 X 10"°M,
such as less than 10™M, e.g. less than 5 X 107*M, such as less than 10°M, e.g.
less than 5 X 107'°M, or less than 107'5M.

The composition of any of the preceding claims, wherein the composition
comprises a pharmaceutically-acceptable carrier.
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The composition of any of the preceding claims, wherein the composition is

suitable for systemic administration.

The composition of any of the preceding claims, wherein the composition is
suitable for intfravenous, intramuscular, or subcutaneous administration.

The composition of any of the preceding claims, wherein the composition is
suitable for oral administration.

The composition of any of the preceding claims, wherein the composition is
suitable for intranasal administration.

An antibody capable of binding a polypeptide selected from the group consisting
of SEQ ID NO:1-282, preferably selected from the group consisting of SEQ (D
NO:1-41, more preferably selected from the group consisting of SEQ ID NO:20,
SEQ ID NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:26, SEQ ID NO:28
and SEQ ID NO:33, most preferably the polypeptide of SEQ ID NO:16.

The antibody of claim 32, wherein the antibody furthermore is capable of binding

an intact Streptococcus pneumoniae cell.

The antibody of any of claims 32 to 33, comprising the features of any of claims
22 to 26.

A recombinant cell transformed or transfected with a polynucleotide comprising a

sequence encoding a polypeptide, said polypeptide comprising

- asequence selected from the group consisting of SEQ ID NO:1-19 or from the
group consisting of 21-282, preferably selected from the group consisting of
SEQ ID NO:1-19 or from the group consisting of 21-41, more preferably
selected from the group consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID
NO:13, SEQ ID NO:28, most preferably SEQ ID NO:16,
or

- an antigenic fragment or variant of said sequence.
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The recombinant cell of claim 35, wherein the recombinant host cell is an

Escherichia coli or Salmonella cell.

The recombinant cell of claim 35 or 36, wherein recombinant the cell is an
attenuated or reduced-virulence cell.

Use of a composition comprising

- a polypeptide which comprises a sequence selected from the group consisting
of SEQ ID NO:1-19 or from the group consisting of SEQ ID NO:21-282, or
comprises an antigenic fragment or variant of said sequence, or

- a polynucleotide comprising a sequence encoding said polypeptide, or

- an expression vector comprising a sequence encoding said polypeptide, or

- arecombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,

for the preparation of a medicament for the immunisation of an animal or human

being against bacterial, preferably Streptococcus, more preferably Streptococcus

pneumoniae, infections.

The use of claim 38, wherein the immunisation induces a protective immune
response.

The use of claim 38 or 39, wherein the medicament is a medicament suitable for
parenteral, intravenous, intramuscular, subcutaneous, oral or intranasal

administration.

The use of any of claims 38 to 40, wherein the composition comprises or further

comprises

- a polypeptide which comprises SEQ ID NO:16, or comprises an antigenic
fragment or variant of SEQ 1D NO:186, or

- a polynucleotide comprising a sequence encoding said polypeptide, or

- an expression vector comprising a sequence encoding said polypeptide, or

- arecombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.
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The use of any of claims 38 to 41, wherein the composition comprises or further

comprises

a polypeptide which comprises SEQ [ID NO:10, or comprises an antigenic
fragment or variant of SEQ ID NO:10, or

a polynucleotide comprising a sequence encoding said polypeptide, or

an expression vector comprising a sequence encoding said polypeptide, or

a recombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

The use of any of claims 38 to 42, wherein the composition comprises or further

comprises

a polypeptide which comprises SEQ ID NO:13, or comprises an antigenic
fragment or variant of SEQ ID NO:13, or

a polynucleotide comprising a sequence encoding said polypeptide, or

an expression vector comprising a sequence encoding said polypeptide, or

a recombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

The use of any of claims 38 to 43, wherein the composition comprises or further

comprises

a polypeptide which comprises SEQ ID NO:28, or comprises an antigenic
fragment or variant of SEQ ID NO:28, or

a polynucleotide comprising a sequence encoding said polypeptide, or

an expression vector comprising a sequence encoding said polypeptide, or

a recombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

The use of any of claims 38 to 44, wherein the composition further comprises

a polypeptide which comprises SEQ ID NO:20, or comprises an antigenic
fragment or variant of SEQ ID NO:20, or

a polynucleotide comprising a sequence encoding said polypeptide, or

an expression vector comprising a sequence encoding said polypeptide, or

a recombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.
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Use of an antibody capable of binding a polypeptide selected from the group
consisting of SEQ ID NO:1-282, preferably an antibody as defined in any of claims
32 to 34, for the manufacture of a medicament for the treatment or prevention of
Streptococcus, preferably Streptococcus pneumoniae, infections in an animal or
human being.

The use of claim 46, wherein the polypeptide is selected from the group consisting
of SEQ ID NO:1-41, preferably selected from the group consisting of SEQ ID
NO:16, SEQ ID NO:10, SEQ 1D NO:13, SEQ ID NO:20, SEQ ID NO:26, SEQ ID
NO:28 and SEQ ID NO:33, most preferably wherein the polypeptide is SEQ ID
NO:16.

A method for raising antibodies to a polypeptide selected from the group
consisting of SEQ ID NO:1-282 in a non-human animal comprising the steps of
a. providing
- a polypeptide comprising
a sequence selected from the group consisting of SEQ ID NO:1-
282, preferably selected from the group consisting of SEQ ID NO:1-
41, more preferably selected from the group consisting of SEQ ID
NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:20, SEQ ID
NO:26, SEQ ID NO:28 and SEQ ID NO:33, most preferably SEQ ID
NO:16
or
an antigenic fragment or variant of said sequence,
- a polynucleotide comprising a sequence encoding said polypeptide,
- an expression vector comprising a sequence encoding said polypeptide,
or
- arecombinant virus or recombinant cell comprising said polynucleotide or
said expression vector,
b. introducing a composition comprising said polypeptide, polynucleotide, vector,
recombinant virus or recombinant cell into said animal,
€. raising antibodies in said animal, and
isolating and optionally purifying the antibodies.



10

15

20

25

30

WO 2006/084467 PCT/DK2006/000073

49.

50.

51.

52.

83.

54.

55.

87

A method for generating antibodies capable of binding an intact Streptococcus
pneumoniae cell comprising performing the steps specified in claim 48 and the
further step of selecting antibodies capable of binding an intact Streptococcus

pneumoniae cell.

The method of claim 48 or 49, wherein the animal is a transgenic animal capable
of producing human antibodies.

A method for detecting Streptococcus pneumoniae or parts thereof in a sample

comprising the steps of

a. contacting said sample with an indicator moiety capable of specifically binding
a polypeptide selected from the group consisting of SEQ ID NO:1-282,
preferably selected from the group consisting of SEQ ID NO:1-41, more
preferably selected from the group consisting of SEQ ID NO:16, SEQ ID
NO:10, SEQ ID NO:13, SEQ ID NO:20, SEQ ID NO:26, SEQ ID NO:28 and
SEQ ID NO:33, most preferably the polypeptide of SEQ ID NO:16,
and

b. determining whether a signal has been generated by the indicator moiety,
thereby detecting whether said sample contains Streptococcus pneumoniae or

parts thereof.

The method of claim 51, wherein the indicator moiety furthermore is capable of

binding intact Streptococcus pneumoniae cells.

The method of any of claims 51 or 52, wherein said indicator moiety does not
pass through the membrane of a Streptococcus pneumoniae cell.

The method of any of claims 51 to 53, wherein said indicator moiety consist of or
comprises an antibody, such as an antibody as defined in any of claims 32 to 34.

A method for detecting Streptococcus pneumoniae or parts thereof in a sample
comprising the step of analysing said sample by mass spectrometry to evaluate
the presence and/or quantity of one or more of the polypeptides of SEQ ID NO:1-
282.
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56. A method for identifying a binding partner of a polypeptide selected from the
group consisting of SEQ ID NO:1-282 or a fragment thereof, comprising the steps

of
a.

57. A

providing a polypeptide selected from the group consisting of SEQ ID NO:1-
282, preferably selected from the group consisting of SEQ ID NO:1-41, more
preferably selected from the group consisting of SEQ ID NO:16, SEQ ID
NO:10, SEQ ID NO:13, SEQ ID NO:20, SEQ ID NO:26, SEQ ID NO:28 and
SEQ ID NO:33, most preferably SEQ ID NO:16
or
a fragment thereof,
contacting said polypeptide or fragment with a putative binding partner, and
determining whether said putative binding partner is capable of binding to said
polypeptide or fragment.

method for identifying a compound with antibacterial activity against

Streptococcus pneumoniae comprising the steps of

a.

providing a sensitised cell which has a reduced level of a polypeptide selected
from the group consisting of SEQ ID NO:1-282, preferably selected from the
group consisting of SEQ ID NO:1-41, more preferably selected from the group
consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:20,
SEQ ID NO:26, SEQ ID NO:28 and SEQ ID NO:33, most preferably the
polypeptide of SEQ ID NO:16, and

determining the sensitivity of said cell to a putative antibacterial compound, for

instance by a growth assay.

58. A method for identifying an inhibitor of a polypeptide selected from the group

consisting of SEQ ID NO:1-282, comprising the steps of

a.

providing two cells which differ in the level of a polypeptide selected from the
group consisting of SEQ ID NO:1-282, preferably selected from the group
consisting of SEQ ID NO:1-41, more preferably selected from the group
consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:20,
SEQ ID NO:26, SEQ ID NO:28 and SEQ ID NO:33, most preferably the
polypeptide of SEQ ID NO:186,
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b. determining the sensitivity of said cells to a putative inhibitor, for instance by a
growth assay, and

c. determining whether said two cells are differently affected by the presence of
said putative inhibitor.

59. The method of claim 58, wherein the putative inhibitor does not pass through the
membrane of a Streptococcus pneumoniae cell.
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SEQ ID NO:1

>AnrP103029

MAVFEKVQEI IVEELGKDASEVTLESTFDDLDADSLDLFQVISEIEDAFDIQIEAENDLKTVGDLVAYVE
EQAK

SEQ ID NO:2

>AnrP152053
MVILPNFKENLEKYAKLLVANGINVQPGHTLALSIDVEQRELAHLIVKEAYALGAHEVIVQWITDDVINREK
FLHAPMERLDNVEEYKIAEMNYLLENKASRLGVRSSDPGALNGVDADKLSASAKAMGLAMKPMRIATQSN
RVSWIVARAAGLEWAKKVFPNAASDEEAVDFLWDQIFKTCRVYEADPVKAWEEHAA ILKSKADMLNKEQF
SALHYTAPGTDLTLGLPKNHVWESAGAVNAQGEEFLPNMPTEEVFTAPDFRRADGYVTSTKPLSYNGNII
EGIKVTFKDGQIVDITAEKGDQVMKDLVFENAGARALGECALVPDPSPISQSGITFFNTLFDENASNHLA
IGAAYATSVVDGAEMSEEELEAAGLNRSDVHVDFMIGSNQMDIDGIREDGTRVPLFRNGNWAN

SEQ ID NO:3

>AnrP153057
MNKRVQAFLAKMQEKELDGI I INNLKNVYYLTGFWGSNGTVFISRDRQVLVTDSRYITAARKQETSGFEIV
ADRDELAVIAGIVKDMGLTRIGFEDEISVSYYHRMQAAFAGLDLLPQTQFVEGLRMIKDEAETIAATIRKAC
SISDOAFRDALDFIKPGKTEIEIANFLDFRMRELGASGLSFDTILASGINSSKPHAHPMHKPVELGEATT
MDFGCLYDHYVSDMTRTIYLGHVSDEQAET YNTVLKANQALIDQAKAGLGFRDFDKIPRDIIIEAGYGDY
FTHGIGHGIGLDIHEEPYFSQTSTETIKTGMVLTDEPGIYIEGKYGVRIEDDILITETGCELLTLAPKEL
IVI

SEQ ID NO:4

>AnrP154031
MIYAGILACGCTGTRMGISNLPKQFLELGDRPILIHTIEKFVLEPSIEKIVVGVHGDWVSHAEDLVDKYLP
LYKERIIITKGGADRNTSIKNIIEATDAYRPLTPEDIVVTHDSVRPFITLRMIQDNIQLAQNHDAVDTVV
EAVDTIVESTNGQOFITDIPNRAHLYQGQTPQTFRCKDFMDLYGSLSDEEKEILTDACKIFVIKGKDVALA
KGEYSNLKITTVITDLKIAKSMIEKD

SEQ ID NO:5

>AnrP169731
MGFTEETVRFKLDDSNKKEISETLTDVYASLNDKGYNPINQIVGYVLSGDPAYVPRYNNARNQIRKYERD
EIVEELVRYYLKGQGVDL

SEQ ID NO:6

SAnTrP201747
MQAVEHFIKQFVPEHYDLFLDLSRETKTF SGKVTITCGQAQSDRI SLHQKDLEITSVEVAGQARPFTVDHD
NEALHIELAEAGOVELVLAFSGKITDNMTGIYPSYYTVDGVKKEVLSTQFESHFAREAFPCVDEPEAKAT
FDLSLRFDOAEGELAT,SNMPEIDVENRKETGIWKFETTPRMSSYLLAFVAGDLQGVTAKTKNGTLVGVYS
TKAHPLSNLDFSLDIAVRSIEFYEDYYGVKY PIPQOSLHIALPDF SAGAMENWGLVTYREVYLVVDENSTH
ASROQVALVVAHELAHQWFGNLVTMKWWDDLWLNESFANMMEYVCVDT IEPSWNIFEDFQTGGVPLALER
DATDGVQSVHVEVKHPDEINTLFDGAIVYAKGSRLMHMLRRWLGDADFAKGLHAYFEKHQYSNTIGSDLW
DAT.GQASGRDVAAFMDSWLEQPGYPVLTVKVENDVLKISQKQFF IGENEDKNRLWVVPLNSNWKGLPDTL
ETESIEIPGYAALLAENEGALRLNTENTAHYITDYQGDLLEAVLAELETLDNTSKLQIVQERRLLAEAGH
TSYADLLPVLDKLAKEESYLVVSAVSQVISALERFIDEGTDAETAFKGLVAKTLARHNYDRLGFEAKDGES
DEDELVRQLAVSMMTRSNDAEASQVASQI FATHKENLAGLPAATIRSQVLINEMKHHETKDLLALYLDTYT
HATDAVFKROLAAALAYSTDADNIQONLITSWKDKFVVKPQDLSAWYYQFLAHQATOKTAWSWARENWAWL
KAAT.GGDMSFDSFVILPAHVFKTQQRLAEYKEFFEPQLSDLALSRNIGMGTKETAARVDL I SREKAAVEA
VVLOYGNA

SEQ ID NO:7

>AnrP204323
MEFEEKTLSRKEIYQGPIFKLVODQVELPEGKGTAQRDLIFHNGAVCVLAVTDEQKLILVKQYRKATEAV
SYEIPAGKLEVGENTAPVAAALRELEEETAYTGKLELLYDFYSAIGFCNEKLKLYDASDLTKVENPRPQD
EDETLEVLEVSLEEAKELIQSGHICDAKTIMAVQYWELQKK

SEQ ID NO:8

>AnrP313097
MSNIYDSANELSRGLRGLPEYKAVKAAKDATAADAEASKIFTDYLAFQEEIQKLAQTGOQMPDASFQAKME
GFGKQIQGNSLLSEFFTROQQLAIYLSDIEKIVFEPVSELLK
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>AnrP322675

MIKILAACGAGVNS SHOIKSALEEELSNRGYDVHCDAVMVKDVNEDLMKGYDIFTPIAATDLGFEPGIPV
IEAGPILFRTPAMSAPVFDNIEAATKEHGLS

SEQ ID NO:10

>AnrP373646
MIFTYNKEHVGDVLMVIVENSGDAKLDVERKGKVARVFLKDNGETVAWNIFEVSSLFEIAERGQVFLTDE
QVARLNQELQAEGFTEEIVNDKEPKFVVGEIVEMVAHPDSDHLNICQVAVASDKTVQIVAGAPNARVGLK
TIVALPGAMMPKGNLIFPGELRGEKSFGMMC SPRELHLPNAPQKRGVLELSEDQVVGTPFDPAKHWTA

SEQ ID NO:11

>AnrP406411
MFEIFKSYQFNQEKAHDYGFIENSEVWTYSCQILOGDFVMTVSITADNVSFQVEFDQETGDLY PHVYMESM
RGSFVENVREACLEILYQIRKACFDVQDFICHQTKRIMTQVQEKYGNQLEYLWEKS PDTAVLRHEGNQKW
YAVLMKISWNKLEKGREGQVEAVNLKHDQVANLLSQKGIYPAFHMSKRYWISVSLDDTLSDEEVLELIEK
SWNLTSKK

SEQ ID NO:12

>AnrP428269
MEQFLDNIKDLEVTTVVRAQEALDKKETATFFIGRKTCPYCRKFAGTLSGVVAETKAHIYFINSEEPSQL
NDLQAFRSRYGIPTVPGFVHITDGQINVRCDSSMSAQEIKDFAGL

SEQ ID NO:13

>AnrP454144
MONMMRQAOKLOKQMEQSQAELAAMQFVGKSAQDLVQATLTGDKKVVSIDFNPAVVDPEDLETLSDMTVQ
AINSALEQIDETTKKKLGAFAGKLPF

SEQ ID NO:14

>AnrP489396
MSQEFINPSDGVIRQYLATSKTLAVVGLSDREETTSNRVTKEMQARGYKIIPVNPKAAGGEILGEKAYAS
LARTPFPVDIVNVYRRSEFLPDVARDFLKADAKIFWAQLGLESLEFAKEILRDGGCDDIVMNRCIKREHTR
LIEEA

SEQ ID NO:15
>AnrP494708
MOVLLFCCNIFYNNERVLEILRKRRHIMSKKVLFIVGSLRQGSFNHQMALEAEKALAGKAEVSYLDYSAL
PLFSQDLEVPTHPAVAAAREAVLVADAIWIFSPVYNFSIPGTVKNLLDWLSRALDLSDTRGVSALQDKFV
TVSSVANAGHDQLFAIYKDLLPFIRTQGVGDFTAARVNDSAWADGKLVLEETVLNSLEKQAQDLVEATIK

SEQ ID NO:16

>AnrP516029
MKYITINHSNDTAFNIALEEYAFKHLLDEDQIFLLWINKPSIIVGRHONTIEEINRDYVRENGIEVVRRIS
GGGAVYHDLNNLNYTI T SKEDENKAFDFKSFSTPVINTLAQLGVKAEFTGRNDLEIDGKKFCGNAQAYTIN
GRIMHHGCLLFDVDLSVLANALKVSKDKFESKGVKSVRARVTNI INELPKKITVEKFRDLLLEYMKKEYP
EMTEYVFSEEELAEINRIKDTKFGTWDWNYGKSPEFNVRRGIKFTSGKVEVFANVTESKIQDIKIYGDFF
GIEDVAAVEDVLRGVKYEREDVLKALKTIDITRYFAGISREEIAEAVVG

SEQ ID NO:17

>AnrP56981

MVELNLKNIYKKYPNSEHYSVEDFNLNIKDKEF IVFVGPSGCGKSTTLRMIAGLEDITEGTASIDGVVVN
DVAPKDRDIAMVFQNYALYPHMTVYDNMAFGLKLRKYSKEDINKRVQEAAEILGLKEFLERKPADLSGGQ
RORVAMGRAIVRDAKVFLMDEPLSNLDAKLRVSMRAEIAKTIHRRIGATTIYVTHDQTEAMTLADRIVIMS
ATKNPAGTCTIGRVEQIGTPQEVYKNPVNKFVAGFIGSPAMNEF INVKLVGSEIVSDGFRLKVPEGALKVL
REKGYEGKELIFGIRPEDVNAEPAFLETFPDCVVKATISVSELLGSESHLYCQVGKDEFVAKVDARDYL/Q
TGATVELGFDLNKAHFFDVETEKTIY

SEQ ID NO:18

>AnrP594255
MIISEQSDFKRYASVNKYFSKVCDFLENTNLTDLVDGKIDIDGENVFANCMTYLADGVPGD IFETHKKYL
DIHIVVENTEKMAVTSPVRAQSRVPFSEEKDIAFYDSKDYQIVELLPGNMLVTFEEDLHQPKTHCNDETV
KKLVIKVLNEEK
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>AnrP732933

MFUNFFHEKEK TMRYDFGKVYKETRESKGLTQEEVCGGVLSRTSLSKT ESGKTTPKYENMEFLLRQINMS
FEEFEYICQLYQPSORTETIMOTYLNMRSI IGTSDLVNLFQKCODYLKTHHDLPIEEIRDMLEVVIYLRQH
GAGELSKHAEQVVKKLWKKIEKQDTWYESDLKILNTILFSFPIEVLHLITGKILQRLEVYKNYQHL YDLR
MTTLLNLSTLYLYNODKNMCKQICYTLLEDAKNKKSYDRLATCYVRIGICTDDSKLIQKGFSLLELTEET
SMLSHLKKEVELYYQAKER

SEQ ID NO:20

>AnrP800607
MIPVVIEQTSRGERSYDIYSRLLKDRIIMLTGPVEDNMANSVIAQLLFLDAQDSTKDIYLYVNTPGGSVS
AGLAIVDTMNFIKADVQTIVMGMAASMGTVIASSGAKGKRFMLPNAEYMIHQPMGGTGGGTQQTDMAIAA
EHLLKTRNTLEKILAENSGQSMEKVHADAERDNWMSAQETLEYGF IDEIMANNSLN

SEQ ID NO:21

>AnrP834127
MRIKWFSLIRIIGLLLVLLYHFFQTIFPGGFFGVDVFFTFSGFLITALLIEEFSKNNEIDLIGFFRRRFY
RIVPPVVLMVLVTMPFTFLVRQDYVAGIGGQIAGVLGFMTNFYELLTGGSYESQFIPHLFVHNWSLAVEV
HYYILWGLAVWFLSKQAKSNGQLKGMVFLLSAVAFLISFFSMFIGSFLVTSYSSVYFSSLTHVYPFFLGS
MLATIVGVRQTTSLVKQLDKIWDLRKTLVVFGGGFGFLVLLTFFVKFTYLFAYLIGFLLASLAALAMILA
ARVLHEKTHHIQESKIISFLADTSYAVYLFHWPFYIIFSQLTSNLLAVLLTLICSYGFASLSFYVLEPWI
AGKNTPIVQTLRPLPYIHAILAAGTGILTIIVCTVTLLAPQVGAFETDLTVNGLKQAATNIGQTKVMAER
ADANSLGIADGTMLIGDSVALRANTALQTALPGAQINAQVSVTTKTANEIMLNNSQNKFLPKTVVIATGV
NNPENYKDDWDSIVKNLPKGHHMILVTPYEGDKTKETYAIVEKAAAYMRELAEKTPYITIADWNQVAKEH
PEIWAGTDOVHFGSESSTIEAGAKLYADTIATALQTAQDKPVKSK

SEQ ID NO:22
>AnrP856854
MIELKQVSKSFGERELFSNLSMTFEAGKVYALIGSSGSGKTTLMNMIGKLEPYDGTIFYRGKDLANYKSS
DFFRHELGYLFQNFGLIENQSIEENLKLGLIGQKLSRSEQRLRQKQALEQVGLVYLDLDKRIFELSGGES
QRVALAKIILKNPPFILADEPTASIDPATSQLIMEILLSLRDDNRLIIIATHNPAIWEMADEVFTMDHLK

SEQ ID NO:23

>AnrP859722
MLRSQFEEDLEKLHNQFYAMGQEVLSQINRTVRAFVTHDRDLAKEVIEDDAEVNEYEVKLEKKSFEMIAL
QQPVSQDLRTVLTVLKAVSDVERMGDHAVAIAQATIRMKGEERIPAVEEEIKKMGREVKSVVEAALDLYL
NGSVDDAYRVASMDEQINHYFETIRDLATEEIKKNPEAIVTGRDYFQVISYLERIGDYAKNICEWVVYFE
TGKIVEL

SEQ ID NO:24

>AnrP871789
MSKENPLSHHEQLRYDYLLKNIHYLNEREKNEFAYLQEKLTLARGNSSSSLEQEREEQVDLPSYANRSRS
QSKSQALSFPPKKKRRKLRLKRIFMVIFSLLVCVALAMVFMFLRGYQDASAKKTADARAAQVEVFNGQDT
RDGVNILIMGTDGRIGQNSVETRTDSIMVLNVGGSDKKMKLVSFMRDNLVYIDGYSQVINGRKQTDNKLN
VAYELGEQEGQKGAEMVRQVLKDNFDLDIKYYALVDFQAFATAIDTLFPDGVTIDAQFSTLNGRPLTEAT
VGDDLYATETESPTQTIKVGKQQMNGSTLLNYARFRDDDEADYGRTKRQQQVLTAILEQIKDPTKLFTGS
EALGKVFAMTSTNVPYTFLLTNGLSVLDGARNGIEKLTIPELGDWVDAYDVYGGLGLLVDONKYQTKLAQ
MGLR

SEQ ID NO:25

>AnrP884020
MPNYNTIPFSPPDITEAEITEVVDTLRSGWITTGPKTKELERRLSLYTQTPKTVCLNSATAALELILRVLE
VGPGDEVIVPAMTYTASCSV ITHVGATPVMVDIQADTFEMDYDLLEQATI TEKTKVIIPVELAGIVCDYDR
LFQVVEKKRDFFTAS SKWOKAFNRIVIVSDSAHALGSIYKGQPSGSIADFTSFSFHAVKNFTTAEGGSAT
WKANPVIDDEEMYKEFQTLSLHGQTKDALAKMOLGSWEYDIVTPAYKCNMTDIMASLGLVQLDRYPSLLO
RRKDIVDRYDSGFAGSRIHPLAHKTETVESSRHLYITRVEGASLEERNL I IQELAKAGIASNVHYKPLPL
LTAVENLCFDMTNY PKAYAFFENE ITLPLHTKLSDEEVDY I IETFKTVSEKVLTLSKK

SEQ ID NO:26

>AnrP944060
MSKEVIVESFELDHTIVKAPYVRLIGEETGPKGDIISNYDIRLVQPNEDSIPTAGLHTIEHLLAKLIRTR
IDGMIDCSPFGCRTGFHMIMWGRHTSAKIAAVIKDSLKEIAETTTWEDVPGTTIESCGNYKDHSLFSAKE
WAKLILEQGISDDAFERHVI
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>AnrP948024
MRAQSFFLTFSFIRSKIKLALNKGVLNMIEITYIDASKNERTVTFESYEDFERSQQACLIGVADYYPVQK
LTYKGHNLDYHGTYGDIFFYLMKQODLSQYN

SEQ ID NO:28

>AnrP98487
MTIKLVATDMDGTFLDGNGRFDMDRLKSLLVSYKEKGIYFAVASGRGFLSLEKLFAGVRDDIIFIAENGS
LVEYQGQDLYEATMSRDFYLATFEKLKTSPYVDINKLLLTGKKGSYVLDTVDETYLKVSQHYNENIQKVA
SLEDITDDIFKFTTNFTEETLEDGEAWVNENVPGVKAMTTGFESIDIVLDYVDKGVAIVELVKKLGITMD
QVMAFGDNLNDLHMMQVVGHPVAPENARPEILELAKTVIGHHKERSVIAYMEGL

SEQ ID NO:29

>AnrP107243
MVLPNFKENLEKYAKLLVANGINVQPGHTLALSIDVEQRELAHLIVKEAYALGAHEVIVQWTDDVINREK
FLHAPMERLDNVPEYKIAEMNYLLENKASRLGVRS SDPGALNGVDADKLSASAKAMGLAMKPMRIATQSN
KVSWTVAAAAGLEWAKKVFPNAASDEEAVDLLWDQIFKTCRVYEADPVKAWEEHAAILKSKADMULNKEQF
SALHYTAPGTDLTLGLPKNHVWESAGAVNAQGEGFLPNMPTEEVFTAPDFRRADGYVTSTKPLSYNGNIT
EGIKVIFKDGQIVDITAEKGDQVMKDLVFENAGARALGECALVPDPSPISQSGITFFNTLFDENASNHLA
TIGAAYVATSLVDGAEMSEEELEAAGLNRSDVHVDFMIGSNQMDIDGIREDGTRVPLFRNGNWAN

SEQ ID NO:30

>AnrP118660
MATTESLGRRRGNRRAYLSIDKKELSRYNLGSCFLIIDKIMEVHMKTISLVY ISLSGNTESFVTRLKDYL
LSQYKRIEVQKIHIKDLVKEGKNFYEMDHPYVAFLPTYLEGGNGVDNGDVEILTTPVGDFIAYGNNASKC
FEVVGESGNRNFNNQYCLTAKQY SQRFGFPVLADFEMRGMLEDIKHVAATITADLYELEKEN

SEQ ID NO:31

>AnrP131354
MDTQKIEAAVKMIIEAVGEDANREGLQETPARVARMYQEIFSGLGQTAEEHLSKSFEIIDDNMVVEKDIF
FHTMCEHHFLPFYGRAHIAYIPDGRVAGLSKLARTVEVY SKKPQIQERLNIEVADATMDYLGAKGAFVIT
EAFHMCMSMRGVRKPGTATLTTVARGLFETDKDLRDQAYRLMGL

SEQ ID NO:32

>AnrP159129
MKIKKLLKMVIPVLMISAVGTTFVEANQIGAFSNFVITTSYKRTGYLTKENEGAEY IMNLNPCRNLHPMT
VKHRIVNSNGEARSGESLTTCGTRSTHGNWATVGYVYAADMARQNWWDLSAAISGSWSPN

SEQ ID NO:33

>AnrP230653
MIFDTHTHLNVEEFAGREAEETIALAAEMGVTQMNIVGFDKPTIEHALELVDEYEQLYATTIGWHPTEAGTY
TEEVEAYLLDKLKHSKVVALGEIGLDYHWMTAPKEVQEQVFRRQIQLSKDLDLPFVVHTRDALEDTYEI T
KSEGVGPRGGIMHSFSGTLEWAEKFVDLGMTISFSGVVITFKKATDLQEAAKELPLDKMLVETDAPYLAPV
PKRGRENKTAYTRYVVDFIADLRGMTTEELAVATTANAERIFGLDSK

SEQ ID NO:34

>AnrP310966

MNTNLASFIVGLIIDENDRFYFVQKDGQTYALAKEEGQHTVGDTVKGFAY TDMKQKLRLTTLEVTATQDQ
FEWGRVTEVRKDLGVFVDTGLPDKEIVVSLDILPELKELWPRKGDQLYIRLEVDKKDRIWGLLAYQEDFQ
RLARPAYNNMONONWPAIVYRLKLSGTFVYLPENNMLGFIHPSERYAEPRLGQVLDARVIGFREVDRTLN
LSLKPRSFEMLENDAOMILTYLESNGGFMTLNDKSSPDDIKATFGISKGQFKKALGGLMKAGKIKQODOFG
TELI

SEQ ID NO:35

>AnrP332314
MNSDVLEFLRTETAEKISLYISEANRLEGDVTLLAPNSODLEDIKNAMLSNSNLGLKVARLDVMKKIAYA
STRNHYLTGATIFGDISKGTYNCDPKSYV
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~ANTP384168
MSKLOOLLTYLESEKLDVAVYVSDPVTINYLTGFYSDPHERQMFLFVLADQEPLLFVPALEVERASSTVSF
PV GYVDSENPWOK T KHALPQLDFKRVAVEFDNL ILTKYHGLKTVF ETAEFDNLTPRIQRMRL IKSADEV
OKMMTAGLYADKAVHVGFDNI SLDKTETDI TAQI DFAMKREGYEMSFDTMVLTGDNAANPHGT PAANKVE
NDALLLEDLGVLVNGYASDMTRTVAVGKPDQFKKDT YNLTLEAQQAALDF IKPGVTAHEVDRAAREVIEK
AGYGEYFNHRLGHGIGMDVHEF PSTMEGNDMVT EEGMCFSAEPGI Y IPGKVGVRIEDCGVVTKDGFDLET
STSKDLLYFD

SEQ ID NO:37
>AnrP468792
MKIDITNQVKDEFLISLKTLISYPSVLNEGENGTPFGQAIQDVLEKTLEICRDIGFTTYLDPKGYYGYAE
IGQGAELLAILCHLDVVPSGDEADWQTPPFEATIKDGWVFGRGVQDDKGPSLAALYAVKSLLDQGIQFKK
RVRFIFGTDEETLWRCMARYNTIEEQASMGFAPDSSFPLTYAEKGLLQVKLHGPGSDQLELEVGGAFNVV
PDKANYQGLLYEQVCNGLKEAGYDYQTTEQTVTVLGVPKHAKDASQGINAVIRLATILAPLQEHPALSFL
ATQAGQDGTGRQIFGDIADEPSGHLSFNVAGLMINHERSEIRIDIRTPVLADKEELVELLTRCAQNYQLR
YEEFDYLAPLYVAKDSKLVSTLMQIYQEKTGDNSPAISSGGATFARTMPNCVAFGALFPGAKQTEHQANE
CAVLEDLYRAMDIYAEAVYRLAT

f
SEQ ID NO:38
>AnrP540869
MTVTIDWENLGFSYMKLPYRYLAHFKNGQWDQGELTEDATLHISESSPSLHYGQQAFEGLKAYRTKDGSV
QLFRPDENAKRLQRTCDRLLMPQVPTDMFVEACKAVVRANEEYVPLYGIGGTLYLRPLLIGVGDIIGVKP
AEEYIFTIFAMPVGNYFKGGLVPTNFLIQDEYDRAAPNGTGAAKVGGNYAASLLPGKMAKSRHFSDVIYL
DPSTHTKIEEVGSANFFGITADNEFVTPLSPSILPSITKYSLLYLAEHRLGLTPIEGDVPIDNLDRFVEA
GACGTAAVISPIGGIQHGDDFHVFYSETEVGPVTRKLYNELTGIQFGDIEAPEGWIVKVD

SEQ ID NO:39

>AnrP578829
MINILAACGAGVNSSHQIKSALEEELSNRGYDVHCDAVMVKDVNEDLMKGYDIFTPIAATDLGFEPGIPV
IEAGPILFCIPAMSVPVFDNIRLPAKQNMV

SEQ ID NO:40

>AnrP578945
MTIVGCRIDGRLIHGQVANLWAGKLNVSRIMVVDDEVVNNDIEKSGLKLATPPGVKLSILPVEKAAANIL
GGKYDSQRLFIVARKPDRFLGLVEAGVPLETLNVGNMSQTPETRSITRSINVVDKDVEDFHKLAEKGVKL
TAQMVPNDPISDFLSLLK

SEQ ID NO:41

>AnrP982843
MKIALINENSQASKNHIIYDSLKEATDKKDYQLFNYGMRGEEGESQLTYVQNGLMAAILLNTKAVDFVVT
GCGTGVGAMLALNSFPGVVCGLAVDPTDAYLYSQINGGNALSIPYAKGFGWGAELTLKLMFERLFAEEMG
GGYPRERVIPEQRNARILNEVKQITHNDLMTILKTIDQDFLKDTISGKYFQEYFFENCQDDEVAAYLKEV
LAK

SEQ ID NO:42

>AnrP110506
MSSHPIQVFSEIGKLKKVMLHRPGKELENLLPDYLERLLFDDIPFLEDAQKEHDAFAQALRDEGIEVLYL
EQLAAESLTSPEIRDQFIEEYLDEANIRDRQTKVAIRELLHGIKDNQELVEKTMAGIQKVELPEIPDEAK
DLTDLVESEYPFAIDPMPNLYFTRDPFATIGNAVSLNHMFADTRNRETLYGKYIFKYHPIYGGKVDLVYN
REEDTRIEGGDELVLSKDVLAVGISQRTDAASIEKLLVNIFKKNVGFKKVLAFEFANNRKFMHLDTVFTM
VDYDKFTIHPEIEGDLHVYSVTYENEKLKIVEEKGDLAELLAQNLGVEKVHLIRCGGGNIVAAAREQWND
GSNTLTIAPGVVVVYDRNTVTNKILEEYGLRLIKIRGSELVRGRGGPRCMSMPFEREEV

SEQ ID NO:43

>AnrP127490
MTKALISIDYTEDFVADSGKLTAGAPAQAISDAISKVTRLAFERGDYIFFTIDAHEENDCFHPESKLFPP
HNLIGTSGRNLYGDLGIFYQEHGSDSRVFWMDKRHYSAFSGTDLDIRLRERRVSTVILTGVLTDICVLHT
AIDAYNLGYDIEIVKPAVASIWPENHQFALGHFKNTLGAKLVDENLNELSE
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>AnrP132965

MTDNFFGKTLAARKVEAI PGMLEFDIPVHGDNRGWFKENFQKEKMLPLGFPESFFAEGKLONNVSFSRKN
VLRGLHAEPWDKY I SVADGGKVLGSWVDLREGETFGNTYQTVIDASKGIFVPRGVANGFQVLSDTVSYSY
LVNDYWALELKPKYAFVNYADPSLGIEWENIAEAEVSEADKHHPLLKDVKPLKKEDL

SEQ ID NO:45

>AnrP17099
MTQGKITASAAMLNVLKTWGVDTIYGIPSGTLSSLMDALAEDKDIRFLOVRHEETGALAAVMQAKFGGST
GVAVGSCGPCATHL INGVYDAAMDNTPFLA T LGSRPVNELNMDAFQELNONPMYNGIAVYNKRVAYAEQL
PKVIDEACRAAISKKGPAVVEIPVNFGFOEIDENSYYGSGSYERSFIAPALNEVEIDKAVEILNNAERPV
IYAGFCCVKAGEVITELSRKIKAPIITTGKNFEAFEWNY EGLTGSAYRVGWK PANEVVFEADTVLFLGSN
FAFAEVYEAFKNTEKFIQVDIDPYKLGKRHALDASILGDAGQAAKAILDKVNPVESTPWWRANVKNNONW
RDYMNKLEGKTEGELOLYQVYNAINKHADQDAIYSLDVGSTTQTSTRHLHMT PKNMWRTSPLFATMGIAL
PGGIAAKKDTPDROVWNIMGDGAFNMCYPDVITNVQYDLPVINLVFSNAEYGF IKNKYEDTNKHLFGVDF
TNADYGKIAEAQGAVGFTVDRIEDIDAVVAEAVKLNKGGKTVVIDARITQHRPLPVEVLELDPKLHSEEA
IKAFKEKYEAEELVPFRLFLEEEGLQSRAIK

SEQ ID NO:46

>AnrP173501
MAKAITDATFEQETKDGLVLYVDFWATWCGPCRMQGPILDKLSEELSEDVLKIVKMDVDENPNTARAFGIM
SIPTLLFKKDGQVVKQVAGVHTAEQIKAITAELS

SEQ ID NO:47

>AnrP174354
MTSLKLLKEKAPLVICITNDVVKNFTANGLVALGASPAMSEFPADLEDLLKYAGGLLINIGTLTDENWKL
YQAALKIAEKYNVPAVLDPVACGAGEYRKKVADDLINNYKLAAIRGNAGEIASLVGIDVASKGVDSAGVD
NIDEIALAANEKFNIPIVVTGEVDAIAVNGEVVMIHNGSAMMPKVIGTGCLLGAVVASFIGLEKGQELKS
LKTAVLVYNIAGEIAEKRPNGHLPGTFKVEFINALYEITDEDVKEFKRVK

SEQ ID NO:48

>AnrP189426
MKNNRILALSCNDIFSGGGLSADLATYTLNGLHGFVAVTCLTALTEKGFEVFPTDDTIFQHELDSLRDVE
FGGIKIGLLPTVSVAEKALDF IKQRPGVPVVLDPVLVCKETHDVAVSELCQELIRFFPYVSVITPNLPEA
ELLSGQEIKTLEDMKTAAQKLHDLGAPAVIIKGGNRLSQDKAVDVFYDGQTFTILENPVIQGQNAGAGCT
FASSIASHLVKGDKLLPAVESSKAFVYRATIAQADQYGVRQYEANKNN

SEQ ID NO:49

>AnrP216529
MEQTFFIIKPDGVKRGLVGEVLKRIEQRGFTIEKLEFRSQVSEELIDQHYQDLVGQSFYPPIREFMTSGP
VLVGVISGEPKVIETWRTMMGATRPEEALPGTIRGDFAKAAGENEI IQNVVHGSDSEESAKREIALWE

SEQ ID NO:50

>AnrP240537
MMSQKIIGIDLGGTSIKFAILTTAGEIQGKWSIKTNILDEGSHIVDDMIESIQHRLDLLGLAAADFQGIG
MGSPGVVDRDKGTVIGAYNLNWKTLQPIKQKIEKALGIPFFIDNDANVAALGERWMGAGDNQPDVVELTL
GTGVGGGIVAEGKLLHGVAGAAGELGHITVDFDQPISCTCGKKGCLETVASATGIVNLTRRYADEYEGDA
ALKRLIDNGEEVTAKTVFDLAKEGDDLALIVYRNFSRYLGIACANIGSILNPSTIVIGGGVSAAGEFLLQ
GVQKVYDENSFPQVRTSTKLALATLGNDAGVIGAASLVLQ

SEQ ID NO:51

>AnrP272457
MRIATIGCDHIVTDERMAVSEFLKSKGYEVIDFGTYDHTRTHYPIFGKKVGEAVTSGQADLGVCICGTGVG
INNAVNKVPGVRSALVRDMTTALYAKEQLNANVIGFGCGKITGELLMCDITEAFTHAEYKPTEENKKLIAK
IEHVESHNAQQTDANFFTEFLEKWDRGEYHD

SEQ ID NO:52

>AnrP278845
MIYTVTLNPSIDYIVRLDQVKVGSVNRMDSDDKFAGGKGINVSRVLKRLNIPNTATGF IGGF TGKEF LTDT
LAEEEIETRFVQVAEDTRINVKIKADQETEINGTGPTVEPVQLEELKAILSSLTAEDTVVFAGSSAKNLG
NVIYKDLISLTRQTGAQVVCDFEGQTLIDSLDYQPLLVKPNNHELGAIFGVKLESLDEIEKYARELLAKG
AQNVIISMAGDGALLVTSEGAYFAKPIKGTVKNSVGAGDSMVAGFTGEFVKSKDAVEAFKWGVACGTATT
FSDDLATAEFIKETYGKVEVEKR
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>AnrP290066
MSYQODLKECKIITAFITPFHEDGSINFDAIPALIEHLLDHHTDGILLAGTTAESPTLTHDEELELFAAVQ
KIVNGRVPLIAGVGTNDTRDSIEFVKEVAEFGCFAAGLAIVPYYNKPSQEGMYQHFKATADASDLPIITIY
. NIPGRVVVELTPETMLRLADHPNIIGVKECTSLANMAYLIEHKPEEFLVYTGEDGDAFHAMNLGADGVIS
VASHTNGDEMHEMF TATAESDVKKAAATQRKFIPKVNALFSYPSPAPVKAVLNYMGFEAGPTRLPLVPAP
EEDAKRIIKVVVDGDYEATKATVTGVLRPDY

SEQ ID NO:54

>AnrP294752
MSHIKFDYSKVLDKFVAPHEVEYMQSQOVTAADELTRKGTGAGSDFLGWLDLPEKYDREEFDRILKAAEQT
KSDSDVLVVIGIGGSYLGAKAATDFLNHHFANLQTKEERKAPQILYAGNSISSTYLADLVEYVADKDESV
NVISKSGTTTEPATAFRVFKELLVKKYGOEEANKRIYATTDROKGAVKVEADANGWGTFVVPDDIGGRFS
VL TAVGLLPIAASGADIKATMEGCANAARKDYTSDKISENEAYQYAAVRNILYRKGYATEILVNYEPSLQY
FSEWWKQLAGESEGKDQKGIYPTSANFSTDLHSLGQFIQEGTRIMFETVVRVDKPRKNVLIPTLEEDLDG
LGYLQGKDVDFVNKKATDGVLLAHTDGDVPNMYVTLPEQDAFTLGYTIYFFELAIALSGYLNAINPFDQP
GVEAYKRNMFALLGKPGFEELSKELNARL

SEQ ID NO:55

>AnrP309710
MALTEQKRVRLEKLSDENGIISALAFDQRGALKRLMVKHQTEEPTVAQMEELKVLVADELTKYASSMLLD
PEYGLPATKALDEKAGLLLAYEKTGYDTTSTKRLPDCLDVWSAKRIKEEGADAVKFLLYYDVDSSDELNQ
EKQAYIERIGSECVAEDIPFFLEILAYDEKIADAGSVEYAKVKPHKVIGAMKVFSDPRFNIDVLKVEVPV
NIKYVEGFAEGEVVYTREEAAAFFKAQDEATNLPYIYLSAGVSAKLFQDTLVFAHESGANFNGVLCGRAT
WAGSVEAYIKDGEAAARECVRTTGFENIDELNKVLQRTATSWKERV

SEQ ID NO:56

>AnrP32013

MTFLNKIHETATFLKEKGIAAPEFGLILGSCGLGELAEEIENPVVVDYAEI PNWGRSTVVGHAGKLVYGEL
AGRKVLALQGRFHFYEGNPLEVVTFPVRVMKVLGCEGVIVTNAAGGIGFGPGTLMAISDHINMTGQNPLM
GENLDDFGPRFPDMSRAYTPEYRATAHEVAKKLNIKLDEGVY IGVTGPTYETPAEIRSYRTLGADAVGMS
TVPEVIVAAHSGLKVLGISCITNFAAGFQEELNHEEVVEVTERVKGDFKGLLKAILAEL

SEQ ID NO:57

>AnrP335459

MLLIKNGRVMDPKSGLDQVCDVLVQDGKIIKIASEITEEGAETIDATGLVVAPGLVDIHVHFREPGQTHK
EDIHTGALAAAAGGFTTVVMMANTSPTISDVETLQAVLQSAAKEKINVKTVATITKNFNGKNLTDFKALL
EAGAVGFSDDGIPLESSKIVKEAMEEAKKLNTFISLHEEDPGLNGVLGFNENIAREHFHICGATGVAEYA
MMARDVMIAYATKAHVHIQHLSKEESVKVVEFAQGLGAEVTAEVAPQHFSKTEALLLTQGSNAKMNPPLR
LESDRRAVIEGLKSGVITVIATDHAPHHVDEKNVEDITKAPSGMTGLETSLSLSLTYLVEAGELSLMELL
EKMTYNPAKLYNFEAGYLAENGPADITIFDAKADRFVDSHFASKAANSPFIGETLKGQVKYTICKGQIVY

QA

SEQ ID NO:58

>AnrP337646
MTLVYQSTRDANNTVTASQAILQGLATDGGLFTPDTYPKVDLNFDKLKDASYQEVAKLVLSAFLDDFTVE
ELDYCINNAYDSKFDTPAIAPLVKLDGQYNLELFHGSTIAFKDMALSILPYFMTTAAKKHGLENKIVILT
ATSGDTCKAAMAGFANVPGTET IVFYPKDGVSKIQELOMTTQTGDNTHV IAIDGNFDDAQTNVKHMENDV
ATLREKLTTNKLQFSSANSMNIGRLVPQIVYYVYAYAQLVKTGEIVAGEKVNFTVPTGNFGNILAAFYAKQ
IGLPVGKLICASNDNNVL TDFFKTRVYDKKREFKVTTSPSMDILVSSNLERLIFHLLGNNAEKTTELMNA
LNTQGQYKLTDFDAEILDLFAAEYATEEETAAEIKRVCELDSYIEDPHTAVASAVYKKYQSATGDVTKTV
TASTASPYKFPVVAVEAVTGKAGLTDFEALAQLHEISGVAVPPAVDGLEIAPTRHKTTVAAADMQAAVEA
YLGL

SEQ ID NO:59

>AnrP382550
MKTIQIAIDGPASSGKSTVAKIIAKDFGFTYLDTGAMYRAATYMALKNQLGVEEVEALLALLDQHPISFG
RSETGDQLVFVGDVDITHPIRENEVTNHVSAIAAIPQVREKLVSLQQEIAQQGGIVMDGRDIGTVVLPQA
ELKIFLVASVDERAERRYKENIAKGIETDLETLKKEIAARDYKDSHRETSPLKQAEDAVYLDTTGLNIQE
VVEKIKAEAEKRM
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>AnrP388835
MAKTIHTDKAPKAIGPYVQOGKIVGNLLFASGQVPLSPETGEIVGENIQEQTEQVLKNIGAILAEAGTDFD
HVVKTTCFLSDMNDFVPFNEVYQTAFKEEFPARSAVEVARLPRDVKVEIEVIAEIG

SEQ ID NO:61
>AnrP392175
MTNQNYLAKTTNKQYIVKFFGKGTEKLINRQDEKYNLELLKDLGLDVKNYLFDIEAGIKVNEYIESAITL

DSTSIKTKFDKITPILQTIHTSAKELRGEFAPFEEIKKYESLIEEQIPYANYESVRNAVFSLEKRLADLG
VDRKSCHIDLVPENFIESPQGRLYLIDWEYSSMNDPMWDLAALFLESEFTSQEEETFLSHYESDQTPVSH
EKIAIYKILODTIWSLWIVYKEEQGEDFGDYGVNRYQRAIKGLASYGGSDEK

SEQ ID NO:62

>AnrP398243
MDLTKRFNKQLDKIQVSLIRQFDQAISEIPGVLRLTLGEPDFTTPDHVKEAGKRAIDQNQSYYTGMSGLL
TLRQAASDFVKEKYQLDYAPENEILVTIGATEALSATLTAILEEGDKVLLPAPAYPGYEPIVNLVGAEIV
EIDTTENGFVLTPEMLEKATLEQGDKLKAVILNYPANPTGITYSREQLEALAAVLRKYETIFVVCDEVYSE
LTYTGEAHVSLGTMLRDQAIIINGLSKSHAMTGWRLGLIFAPATFTAQLIKSHQYLVTAANTMAQHAAVE
ALTAGKNDAEPMKKEYIQRRDYIIEKMTALGFEIIKPDGAFYIFAKIPAGYNQDSFAFLKDFAQKKAVAF
IPGAAFGRYGEGYVRLSYAASMETIKEAMKRLEEYMREA

SEQ ID NO:63

>AnrP401255
MKLIVSVMPRSLEEAQALDATRYLDADIIEWRADYLPKEAILQVAPAIFEKFAGRELVFTLRTRSEGGEI
DLSPEEYIHLIKEVAQLYQPDYIDFEYYSYKDVFEEMLDFPNLVLSYHNFQETPENMMEILSELTILNPK
LVKVAVMAHTEQDVLDLMNYTRGFKTLNPEQEYVTISMGKVGKVSRITADVTGSSWSFASLDEVSAPGQI
SLASMKKIREILDEA

SEQ ID NO:64

>AnrP408652
MTTLFSKIKEVTELAAVSGHEAPVRAYLREKLTPHVDEVVTDGLGGIFGIKHSEAVDAPRVLVASHMDEY
GFMVSEIKPDGTFRVVEIGGWNPMVVSSQRFKLLTRDGHEIPVISGSVPPHLTRGKGGPTMPATADIVED
GGFADKAEAESFGIRPGDTIVPDSSAILTANEKNIISKAWDNRYGVLMV SELAEALSGOKLGNELYLGSN
VQEEVGLRGAHTSTTKFDPEVFLAVDCSPAGDVYGGQGKIGDGTLIRFYDPGHLLLPGMKDFLLTTAEEA
GIKYQYYCGKGGTDAGAAHLKNGGVPSTTIGVCARYIHSHQTLYAMDDFLEAQAFLQALVKKLDRSTVDL
IKHY

SEQ ID NO:65

>AnrP422671

MEIDKYSAILGNTVGFHNMSTL TDHRPVASLPFGGKYRLIDFPLSSLANAGVRSVFGIFQODNISSVFDH
IRSGREWGLSTLLSHYYLGIYNTRVESSTVGKEYYQQLLTYLKRSGSNQTVALNCDVLINIDLNQVFHLH
STTKEPITVVYKKLAKKDISEVNAILDVDETDHVLSHKLFDSKSTAETFNMSTDIFVVDTPWLIEHLEER
AKKEHPEKLRYVLRDLAVKEGAFAYEYTGYLANIHSVKSYYQANTIDMLESQKFYSLFSPNQKIYTKVKNE
EPTYYANTSKVSTSQFASGSIIEGQVANSVLSRNIHVHKDSLVKDSLLFPRVVIGEGAQVEYAILDKGVE
VEPGVVIRGTAEHPVVVKKGAKVTEDIHS

SEQ ID NO:66

>AnrP441701
MASKMLHTCLRVENLEKSIAFYODAFGFKELRRRDFPDHAFTIVYLGLEGDDYELELTYNYDHGPYVVGD
GFAHIALSTPDLEALHQEHSAKGYEVITEPNGLPGTTPNYYFVKDPDGYKVEVIREK

SEQ ID NO:67

>AnrP454140
MSIHIAAQQGEIADKILLPGDPLRAKFIAENFLDDAVCFNEVRNMFGYTGTYKGHCVSVMGTGMGMPSIS
IYARELIVDYGVKKLIRVGTAGSLNEEVHVRELVLAQAAATNSNIVRNDWPQYDFPQIASFDLLDKAYHI
AKKLGMTTHVGNVLSSDVFYSNYFEKNIELGKWGVKAVEMEAAALYYLAAQYHVDALAIMTISDSLVNPD
EDTTAEERQONTFTDMMKVGLETLIAE
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>AnrP454806
MPNYIKADQFFYPHGVRRGGYLELVDGKFGKHVEQIPEGAEVIDYTGYSIAPGLVDTHIHGYAGVDVMDN
NIEGTLHTMSEGLLSTGVTSFLPTTLTATYEQLLAVTENLGNHYKEATGAKIRGIYYEGPYFTETFKGAQ
NPTYMRDPGVEEFHSWQKAANGLLNKIALAPERDGVEDFVRTVTGEGVTVALGHSNATFDEAKKAIDAGA
SVWVHAYNGMRGLTHRELGMVGAMYQLPHTYAELICDGHHVDPKACEILIKQKGTENIALITDCMTAGGL
EDGDYMLGEFPVVVANGTARLKSTGNLAGSILKLKDGLKNVVEWGIANPHEAVMMASFNPAKSVHIDDVC
GQIREGYDADFIVLDKDLELVATYLDGVKRYQA

SEQ ID NO:69
>AnrP455828
MTYYVAIDIGGTNIKYGLVDQEGQLLESHEMPTEAHKGGPHTLQKTKDIVASYLEKGPVAGVATISSAGMY
DPDKGETFYAGPQT PNYAGTQFKKEIEESFTIPCEIENDVNCAGLAEAVSGSGKGASVTLCLTIGTGIGE

CLIMDRKVFHGFSNSACEVGYMHMQODGAFQDLASTTALVKYVAEAHGEDVDQWNGRRIFKEATEGNKICM
EGIDRMVDYLGKGLANICYVANPEVVILGGGIMGQEATILKPKIRTALKEALVPSLAEKTRLEFAHHONTA
GMLGAYYHFKTKQS

SEQ ID NO:70

>AnrP463907
MASKDFHVVAETGIHARPATLLVQTASKFASDITLEYKGKSVNLKSIMGVMSLGVGQGADVTISAEGADA
DDATIAATISETMEKEGLA

SEQ ID NO:71

>AnrP490410
MSTVIGADAAGLRLKEVVKDFLEKENFHLVDVTAEGODFVDVTLAVAAEVNKEEQNLGIVIDAYGAGPFI
VATKIKGMVAAEVSDERSAYMTRGHNNSRMI TMGAQLVGDELAKNIAKGFVNGKYDGGRHQIRVDMLNKM
G

SEQ ID NO:72

>AnrP517215

METYYKATINWNATIEDVIDKSTWEKLTEQFWLDTRI PLSNDLDDWRKLSNKEKDLVGKVFGGLTLLDTMQS
ETGVOALRADIRTPHEEAVFNNIQFMESVHAKSYSSIFSTLNTKAEIEEIFEWTNTNPYLOKKAEIVNET
YINGSPLEKKVASVFLETFLFYSGFFTPLYYLGNNKLANVAEI IKLI ITRDESVHGTYIGYKFQLGFNELP
EEEQEKLKEWMYDLLYTLYENEEGYTESLYDGVGWTEEVKTFLRYNANKATLMNMGQDPLF PDSAEDVNP I
VMNGISTGETSNHDFFSQVGNGYLLGEVEAMQDDDYNYGLD

SEQ ID NO:73

>AnrPkP525615
MVKVAVILAQGFEEIEALTVVDVLRRANITCDMVGFEEQVTGSHATIQVRADHVFDGDLSDYDMIVLPGGM
PGSAHLRDNQTLIQELQSFEQEGKKLAAICAAPTALNQAEILKNKRYTCYDGVQEQILDGHYVRKETVVVD
GQLTTSRGPSTALAFAYELVEQLGGDAESLRTGMLYRDVFGKNQ

SEQ ID NO:74

>AnrP579600

MEISLLTDVGQKRTNNQDYVNHYVNRAGRTMI ILADGMGGHRAGNIASEMAVTDLGVAWVDTQIDTVNEV
REWFAHYLEIENQKIHQLGQODEAYRGMGTTLEVLAIIDNQAIYAHIGDSRIGLIRGEEYHQLTSDHSLVN
ELLKAGQLTPEEAEAHPQKNIITQSILGQKDEIQPDFGTVILESGDYLLLNSDGLTNMISGSEIRDIVTSD
IPLADKTETLVRFANNAGGLDNITVALVSMNEEDAE

SEQ ID NO:75

>AnrP582187
MSQYKIAPSILAADYANFEREIKRLEATGAEYAHIDIMDSHFVPQISFGAGVVESLRPHSKMVFDCHLMY
SNPEHHLEDFARAGADIISIHVEATPHIHGALQKIRSLGVKPSVVINPGTPVEATIKHVLHLVDQVLVMTV
NPGFGGQAFLPETMDKVRELVALREEKGLNFEIEVDGGIDDQTIAQAKEAGATVEFVAGSYVFKGEVNERV
QTLRKQLD

SEQ ID NO:76

>AnrP623633
MANKODLIAKVAEATELTKKDSAAAVEAVFAAVADYLAAGEKVQLIGFGNFEVRERAERKGRNPQTGKEM
TIAASKVPAFKAGKALKDAVK
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>ANTrP649974

MEVEFESTKANLVGKNARIVLPEGEEPRILOATKRLVKETEVI PVLLGNPEKTKIYLETEGIMDGYEVIDP
OHY POFEEMVSATVERRKGKMTEEDVRKVLVEDVNYFGVMLVYLGLVDGMV SGATHSTASTVRPALQL IK
mRPNVTRTSGAFLMVRGTERYLFGDCATNINPDAEALAEIATNSAITAKMFGIEPKIAMLSYSTKGSGFG
ESVDKVVEATK T AHDLRPDLET DGELQFDAAFVPETAALKAPGSTVAGQANVF IF PGIEAGNIGYRMAER
LGGFAAVGPVLOGLNKPVNDLSRGCNADDVYKLTLITAAQAVHO

SEQ ID NO:78

>AnrP653724
MTDNFFGKILAVRKIDAI PGMLEFDI PVHGDNRGWFKENFQKEKMEPLGFPESFFAEGKLQNNVSFSRKN
VLRGLHAEPWDKYISVADGGKVLGSWVDLREGETFGNTYQTIIDASKGIFVPRGVANGFQVLSDTVSYSY
LVNDYWALELKPKYAFVNYADPSLGIEWENIAEAEVSEADKHHPLLKDVKPLKKEDL

SEQ ID NO:79

>AnrP682812
MKQTIILLYGGRSAEREVSVLSAESVMRAVNYDRFTVKTFFISQSGDFIKTQEFSQTPGQEDRLMTNATI
DWDKQVAPSAIYEEGAVVFPVLHGPMGEDGSVQGFLEVLKMPYVGCNILSSSLAMDKITTKRVLESAGIA
QVPYVAIVEGDDLTAKIAEVEEKLTYPVFTKPSNMGSSVGISKSENQEELRQALKLAFQYDSRVLVEQGV
NAREIEVGLLGNYDVKSTLPGEVVKDVAFYDYDAKYIDNKITMDIPAKISDDVVPIMRQNAKTAFRAIGG
1,GTL,SRCNFFYTDKGETI SLNKLNTMPGFTQWSMY PLLWDNMRI SYPDLIERLVDLAKESFDKREAHLL

SEQ ID NO:80

>AnrP692615
MKILVTGFNPFGGEKINPALEAVKLLPSEINGAEVRWVEIPTVFYKSSEVLEAEILRYQPDAVLCIGQAG
GRTGLTPERVAINQDDARIPDNEGNQPIDTPIRIDGASAYFSSLPIKAMVQAIKKQGLPAVVSNSAGTFV
CNHLMYQALYLVDKKFPNMRAGFMHIPYMMEQVVNKPNTAGMSLCDIVRGIEVAIEAIVDYKDKDLQLVG
GETH

SEQ ID NO:81

>AnrP701774
MNEVKKMVELKKEAVKDVTSLTKAAPVALAKTKEVLNQAVADLYVAHVALHQVHWYMHGRGFLVWHPKMD
EYMEALDGQLDEISERLITLGGSPFSTLTEFLQNSEIEEEAGEYRNVEESLERVLVIYRYLSELFQKGLD
VTDEEGDDVTNGIFAGARTETDKTIWMLAAELGQAPGL

SEQ ID NO:82

>AnrP707898
MKAYTYVKPGLASFVDVDKPVIRKPTDAIVRIVKTTICGTDLHIIKGDVPTCQSGTILGHEGIGIVEEVG
EGVSNFKKGDKVLISCVCACGKCYYCKKGIYAHCEDEGGWIFGHLIDGMQAEYLRVPHADNTLYHTPEDL
SDEALVMLSDILPTGYEIGVLKGKVEPGCSVAIIGSGPVGLAALLTAQFYSPAKLIMVDLDDNRLETALS
FGATHKVNSSDPEKAIKEIYDLTDGRGVDVAIEAVGIPATFDFCQKIIGVDGTVANCGVHGKPVEFDLDK
LWIRNINVTTGLVSTNTTPQLLKALESHKIEPEKLVTHYFKLSEIEKAYEVFSKAADHHAIKVIIENDIS
EA

SEQ ID NO:83

>AnrP727368
MIQPASLEELASLVEKAGKKVFIFVADWCSDCRYIYPALPEIEETNPEFTFIRMDRDQYMDLAKLWDVYG
IPSLVVLEKDKEIGRFVNRDRKSKQQINDFLAGLK

SEQ ID NO:84

>AnrP727454
MAQRYQNIMVAIDGSKEADLAFVKGVHSALRNDAKLTIAHVIDTRALQSVSTFDAEVYEELQVDAESLMK
EYEKRAKDAGVADVHIVIEMGNPKTLLARTIPDAEEVDLILVGATGLNAFERLLVGSSSEY ILRHAKVDL
LVVREQERTL

SEQ ID NO:85

>AnrP748591
MKIRGFELVSSFTDENLLPKRETAHAAGYDLKVAVRTVVAPGEIVLVPTGVKAYMQPTEVLYLYDRSSNP
RKKGLVLINSVGVIDGDYYGNPGNEGHIFAQMKNITDQEVVLEVGERIVQAVFATFLIADGDAADGVRTG
GFGSTGH
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>AnrP749497
MAFIEKGQEIDMEVIKAETQLSAEALRLKESRDRELADIISGEDDRILLVIGPCSSDNEEAVLEYARRILS
ALQKKVADKIFMVMRVYTAKPRTNGDGYKGLVHQPDTSKAPSLINGLOAVROLHYRVITETGLTTADEML,
YPSNLILVDDLVSYHAVGARSVEDQEHRFVASGIDAPVGMKNPTSGNLGVMFNAIYAAQONKQTFLYHGQE
VETSGNPLAHVILRGAVNEYGNYMPNYYYENLLOATERYETMGLENPFILIDTNHDNSGKQYMEQIRIVR
QTLONRDWNEKIKKTVRGFMIESYLADGRONQPEIFGC SITDPCLGWENTEALVEELYVTLTK

SEQ ID NO:87

>AnrP754359
MSATERITKAAHLIDMNDIIREGNPTLRAIAEEVTFPLSDQEIILGEKMMQFT.KHSQDPVMAEKMGLRGG
VGLAAPQLDISKRIIAVLVPNIVEEGETPQEAYDLEATMYNPKIVSHSVODAALGEGEGCLSVDRNVPGY
VVRHARVTVDYFDKDGEKHRIKLKGYNSIVVQHEIDHINGIMFYDRINEKDPFAVKDGLLILE

SEQ ID NO:88
>AnrP755180
MSYQENYQKWVDFVELPDYLRQDLENMDEKTKEDAFYTNLEFGTAGMRGLVGAGTNRINIYVVRQATEGL

ARLIESKGGNEKERGVAIAYDSRHFSPEFAFESAAVLAKHGIKSYVFESLRPTPELSFAVRHLNCFAGIM
VTASHNPAPFNGYKVYGEDGGOMPPHDADALTTY IRAIENPFAVEVADVETEKASGLIEVIGEAVDIEYL
KEVKDININPALIEEFGKDMKIVYTPLHGTGEMLARRALAQAGFDSVQVVEAQATADPDFSTVTSPNPES
QAAFALAEELGRQVGADVLVATDPDADRVGVEVLQKDGSYLNLSGNQIGAIMAKY ILEAHKNAGTLPENA
ALCKSIVSTDLVTKIAESYGATMFNVLTGFKFIAEKIQEFEEKHNHTYMMGFEESFGYLIKPFVRDKDAT
QAVLVVAELAAYYRSRGLTLADGIEEIYKEYGYYAEKTISVTLSGVDGAEQIKATIMAKFRNNAPTEWNAT
ATTVVEDFKAQTATVADGTVINLTTPPSDVLKYTLADGSWIAVRPSGTEPKIKFYIAVVGETNEESQAKT
ANIEAEINAFVK

SEQ ID NO:89

>AnrP760417
MKTKEVVDELTVKRATTRITYEITIERNKDLNKIVLAGIKTRGVFIAHRIQERLKQLENLSVPVVELDTKP
FRDDVKSGEDTSLVSVDVTDREVILVDDVLYTGRTIRAAIDNIVGHGRPARVSLAVLVDRGHRELPIRPD
YVGKNIPTSRSEEIIVEMTELDDQDRVLITEEA

SEQ ID NO:90

>AnrP76357
MLDVEAIRKDFPILDQIVNDEPLVYLDNAATTQKPLVVLKAINSYYEQDNANVHRGVHTLAERATASYEA
ARETIRKFINAGSTKEVLFTRGTTTSLNWVARFAEEILTEGDQVLISVMEHHSNI T PWQEACRKTGAELYV
YVYLKDGALDMEDLRAKLTDKVKFVSLAHASNVLGVVNPIKEITQLAHQVGAIMVVDGAQSTPHMKIDVQ
DLDLDFFAF SGHKMAGPTGILGVLYGKEKYLEQMSPVEFGGEMIDFVYEQFASWKELPWKFEAGTPNMAGA
IGLATAVDYLEKIGMDAVEAHEQELIAYVYPKLQATIEGLTIYGSQDLAQRSGVIAFNLGDLHPHDLATAL
DYEGVAVRAGHHCAQPLLOQYLEVPATARASFYIYNTKADCDKLVDALOQKTKEFFNGTF

SEQ ID NO:91

>AnrP769928
MAIILPELPYAYDALEPYIDAETMHLHHDKHHQTYVNNANAALEKHPEIGEDLEALLADVESIPADIRQA
LINNGGGHLNHALFWELMTPEKTAPSAELAAATIDATFGSFEEFQAAFTAAATTRFGSGWAWLVVNKEGKL
EVTSTANQODTPISEGKKPILGLDVWEHAYYVKYRNVRPDYIKAFFSVINWNKVDELYAAAK

SEQ ID NO:92
>AnrP7750

MNEVKKMVELKKEAVKDVTSLTKAAPVALAKTKEVLNQAVADL YVAHVALHOVHWYMHGRGFLVWHPKMD
EYMEALDGQLDEISERLITLGGSPFSTLTEFLQNSEI EEEAGEYRNVEESTERVLVIYRYLSELFQKGLD
VTDEEGDDVTNGIFVGAKTETDKT IWMLAAELGQAPGL

SEQ ID NO:93

>AnrP796725

MTDNFFGKTLAARKVEAIPGMLEFDIPVHGDNRGWFKENFQKEKML PLGFPESFFAEGKLONNVSFSRKN
VLRGLHAEPWDKYISVADGGKVQGSWVDLREGETFGNTYQTVIDASKGIFVPRGVANGFQVLSDTVSYSY
LVNDYWALELKPKYAFVNYADPSLGIEWENIAEAEVSEADKHHPLLKDVKPLKKEDLE
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>AnrP81562
MTLAKDIASHLLKIQAVYLKPEEPFTWASGIKSPIYTDNRVILAYPETRTLIENGFVEATKEAFPEVEVI
AGTATAGT PHCAT TADKMDLPFAYTIRSKPKDHGAGNQIEGRVAQGQKMVVVEDLISTGGSVLEAVAAAKR
EGADVLGVVAIFSYQLPKADKNFADAGVKLVTLSNYSDLIHLAQEEGYITPEGLYLLKRFKEDQENWQEG

SEQ ID NO:95

>AnrP825823
MTAIDFTAEVEKRKEDLLADLFSLLEINSERDDSKADAQHPFGPGPVKALEKFLEIADRDGY PTKNVDNY
AGHFEFGDGEEVLGTFAHMDVVPAGSGWDTDRPYTPTIKDGRLYARGASDDKGPTTACYYGLKIIKELGLP
TSKKVRF IVGTDEESGWADMDYYFEHVGLAKPDFGFSPDAEFPIINGEKGNITEYLHFAGENTGVARLHS
FTGGLRENMVPESATAVVSGDLADLQAKLDAFVAEHKLRGELQEEAGKYKVTI IGKSAHGAMPASGVNGA
TYLALFLSQFGFAGPAKDYLDIAGKILLNDHEGENLKIAHVDEKMGALSMNAGVFHFDETSADNTIALNI
RYPKGTSPEQIKSILENLPVVSVSLSEHGHTPHYVPMEDPLVQTLLNIYEKQTGFKGHEQVIGGGTFGRL
LERGVAYGAMFPDSIDTMHQANEFIALDDLFRAAATIYAEATIYELIK

SEQ ID NO:96

>AnrP867340

MTETIKLMKAHTSVRRFKEQEIPQVDLNEILTAAQMAS SWRNFQSYSVIVVRSQEKKDALYELVPQEALR
QSAVFLLFVGDLNRAEKGARLHTDTFQPQGVEGLLISSVDAALAGQNALLAAESLGYGGVIIGLVRYKSE
EVAELFNLPDYTYSVFGMALGVPNQUHDMKPRLPLENVVFEEEYQEQSTEAIQAYDRVOADYAGARATTS
WSQRLAEQFGQAEPSSTRKNLEQKKLL

SEQ ID NO:97

>AnrP889903
MSKILVFGHQNPDSDAIGSSVAFAYLAKEAYGLDTEAVALGTPNEETAFVLNYFGVEAPRVITSAKAEGA
EQVILTDHNEFQQSVSDIAEVEVYGVVDHHRVANFETASPLYMRLEPVGSASSIVYRMFKEHGVAVPKEI
AGLMLSGLISDTLLLKSPTTHPTDKIIAPELAELAGVNLEEYGLAMLKAGTNLASKSAEELIDIDAKTFE
LNGNNVRVAQVNTVDIAEVLERQAEIEAAMQAANESNGYSDFVLMITDIVNSNSEILALGANMDKVEAAF
NFKLENNHAFLAGAVSRKKQVVPQLTESFNA

SEQ ID NO:98

>AnrP920891

MSDCIFCKIIAGEIPASKVYEDEQVLAFLDI SQVILGHTLVVPKEHYRNLLEMDATSASQLFAQVPKVAQ
KVMKVTKAAGMNI I SNCEEVAGQTVFHTHVHLVPRYSADDDLKIDFTIAHEPDFDKLAQVAETIKNA

SEQ ID NO:99

>AnrP927145
MILITGANGQLGTELRYLLDERNEEYVAVDVAEMDITDAEMVEKVFEEVKPTLVYHCAAYTAVDAAEDEG
KELDFAINVTGTKNVAKASEKHGATLVYISTDYVFDGKKPVGQEWEVDDRPDPQTEYGRTKRMGEELVEK
HVSNFYITRTAWVFGNYGKNEFVF TMONLAKTHKTLTVVNDQYGRPTWITRTLAEFMTYLAENRKEFGY YHL
SNDATEDTTWYDFAVEILKDTDVEVKPVDSSQFPAKAKRPLNSTMSLAKARATGFVIPTWODALQEFYKQ
EVR

SEQ ID NO:100

>AnrP9312

MNNLPNCPKCNSEYVYEDGALLVC PECAHEWNPAEVAEVEEGLVA I DANGNKLADGDTVTL IKDLKVKGA
PKDLKQGTRVKNTIRIVEGDHNIDCKIDGFGAMKLKSEFVRKI

SEQ ID NO:101

>AnrP938540
MEFMLDTLNLDEIKKWSEILPLAGVTSNPTTAKREGSINFFERIKDVRELIGSTPSIHVQVISQDFEGIL
KDAHKTRRQAGDDIFIKVPVTPAGLRAIKALKKEGYHITATATYTVIQGLLAIEAGADYLAPYYNRMENL
NIDSNSVIRQLALAIDRQNSPSKILAASFKNVAQVNNALAAGAHAVTAGADVFESAFAMPSIQKAVDDFS
DDWFVIQNSRST

SEQ ID NO:102

>AnrP94874

MTKLYGSLEAGGTKFVCAVGDENFNVVEKTQFPTTTPIETIDKT IEFFSKFDNLAGLAVGSFGPIDIDKN
SKTYGFITTTPKPNWANVDLLGALRRALNVPMYFTTDVNS SAYGEMVARNNAGGRIENLVYYTIGTGIGA
GVIQRGEFIGGVGHPEMGHYYVARHPMDIEKEFKGVCPFHKGCLEGYAAGPSLEARTGVRGETIELNNPYV
WDVQAYYTAQAAVNATVTFRPDVIVFGGGVMAQQHMLDRVREKF TSLLNGYLPVPDVRDYIVTPAVAGNG
SATLGNFVLAKEVSK
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>AnrP961387

MNTYEGNLVANNIKIGIVVARFNEF ITSKLLSGALDNLKRENVNEKD I EVAWVPGAFETL PLIASKMAKSK
KYDAT ICLGAVIRGNTSHYDYVCSEVSKGIAQISLNSEIL PUMFGVLTTDTIEQAT ERAGTKAGNKGSECA
QGATEMVNLIRTLDA

SEQ ID NO:104

>AnrP964574
MKLSNRVLEMEESVTLAAGARAKALKAEGRDILSLTLGEPDFTTPKNIQDAATIASIRDGRASFYTVTSGL
PELKAAVNSYFERFYGYSVASNQVTVAAGAKYSLYTFFMAVVNPGDEVIIPTPYWVSYGDQVKMAEGVPV
FVSAKEDNHFKVTVEQLEAARTDKTKVLVLNSPSNPTGMIYTREELLATIGNWAVENDILILADDIYGRLV
YNGHEFTPISSLSEATRKQTVVINGVSKTYAMTGWRIGYAVGEADITAAMSKIAGQTTSNPSAVAQYAAV
EALSGEQDTVESMRQAFEERLNTIYPLLAEVPGFEVVKPQGAFYLFPNVKKAMEMKGYTDVTDFTTVILE
EAEVALVTGAGFGAPENVRLSYATDLDTLKEAVERLKAFMGSEND

SEQ ID NO:105

>AnrP970091
MLENDIKKVLVSHDEITEAARKKLGAQLTKDYAGKNPILVGILKGSIPFMAELVKHIDTHIEMDFMMVSSY
HGGTASSGVINIKQODVTQODIKGRHVLFVEDIIDTGQTLKNLRDMFKEREAASVRKIATLLDKPEGRVVEIE
ADYTCFTIPNEFVVGYGLDYKENYRNLPYIGVLKEEVYSN

SEQ ID NO:106

>AnrP896324
MKAVVVNPESTGVAIEEKVLRPLETGEALVEVEYCGVCHTDLHVAHGDFGQVPGRVLGHEGIGIVKEIAP
DVKSLKVGDRVSVAWFFEGCGTCEYCTTGRETLCRTVRKNAGYSVDGGMAEQCIVTADYAVKVPDGLDPAQ
ASSITCAGVTTYKATKEAKVEPGOWVVLYGAGGLGNLAVQYAKKVFNAHVIAVDINNDKLALAKEVGADTI
VINGLEVEDVAGLIKEKTDGGAHSAVVTAVSKVAFNQAVDSIRAGGRVVAVGLPSEMMELSIVKTVLDGT
QVIGSLVGTRKDLEEAFQFGAEGLVVPVVQKRPVEDAVAIFDEMEKGOIQGRMVLDFTH

SEQ ID NO:107

>AnrP44215
MTKTAFLFAGQGAQYLGMGRDFYDQYPIVKETIDRASQVLGYDLRYLIDTEEDKLNQTRYTQPATLATSV
AIYRLLQEKRKGYQPDMVAGLSLGEYSALVASGALDFEDAVALVAKRGAYMEEAAPADSGKMVAVLNTPVEV
IEEACQKASELGVVTPANYNTPAQIVIAGEVVAVDRAVELLQEAGAKRLIPLKVSGPFHTALLEPASQKL
AETLAQVSFSDFTCPLVGNTEAAVMOKEDIAQLLTROQVKEPVRFYESIGVMQEAGISNFIEIGPGKVLSG
FVKKIDQTAHLAHVEDQASLVALLEK

SEQ ID NO:108

>AnrP450910
MKLNRVVVTGYGVTSPIGNTPEEFWNSLATGKIGIGGITKFDHSDFDVHNAAEIQDFPFDRKYFVKKDTNR
FDNYSLYALYAAQEAVNHANLDVEALNRDRFGVIVASGIGGIREIEDQVLRLHEKGPKRVKPMTLPRALP
NMASGNVAMRFGANGVCKSINTACSSSNDAIGDAFRSIKFGFQDVMLVGGTEASITPFAIAGFQALTALS
TTEDPTRASIPFDKDRNGFVMGEGSGMLVLESLEHAEKRGATILAEVVGYGNTCDAYHMTSPHPEGQGAT
KAIKLALEEAEISPEQVAYVNAHGTSTPANEKGESGAIVAVLGKEVPVSSTKSFTGHLLGAAGAVEAIVT
IEAMRHNFVPMTAGTSEVSDYIEANVVYGOGLEKEIPYATSNTFGFGGHNAVLAFKRWENR

SEQ ID NO:109

>AnrP10361
MVVKTVVEAQDIFDKAWEGFKGVDWKEKASVSRFVQANYTPYDGDESFLAGPTERSLHIKKIVEETKAHY
EETRFPMDTRPTSIADIPAGFIDKENEVIFGIQNDELFKLNFMPKGGIRMAETTLKENGYEPDPAVHEIF
TKYVTTVNDGIFRAYTSNIRRARHAHTVTGLPDAY SRGRIIGVYARLALYGADYLMOEKVNDWNATIKEID
EETIRLREEVNLQYQALQQOVVRLGDLYGVDVREKPAMNVKEAIQWVNIAFMAVCRVINGAATSLGRVPIVL
DIFAERDLARGTFTESEIQEFVDDFVMKLRTVKFARTKAYDQLYSGDPTFITTSMAGMGNDGRHRVTKMD
YRFLNTLDNIGNSPEPNLTVLWTDKLPYNFRRYCMHMSHKHSSIQYEGVTTMAKDGYGEMSCISCCVSPL
DPENEEQRHNIQYFGARVNVLKALLTGLNGGYDDVHKDYKVFDIEPIRDEVLEFESVKANFEKSLDWLTD
TYVDALNIIHYMTDRYNYEAVQOMAFLPTKQRANMGFGICGFANTVDTLSAIKYATVKPIRDEDGYIYDYE
TIGDYPRWGEDDPRSNELAEWLIEAYTTRLRSHKLYKDAEATVSLLTITSNVAYSKQTGNSPVHKGVYLN
EDGSVNLSKLEFFSPGANPSNKAKGGWLONLNSLSSLDFSYAADGISLTTOVSPRALGKTRDEQVDNLVT
ILDGYFENGGQHVNLNVMDLNDVYEKIMSGEDVIVRISGYCVNTKYLTPEQKTELTQRVFHEVLSMDDAL
DALS
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>AnTrP674643
MPITAADIRREVKEKNVTF IRLMFSDILGTMKNVET PATDEQLDKVL SNKVMFDGSS IEGFVRINESDMY
LY PDLDTWTVEF PWGDENGSVAGL ICDVYTTEGEPFAGDPRGNLKRALRHMEEVGFKSFNLGPEPEFFLFK
LDENGDPTLEVNDKGGYFDLAPTDLADNTRREIVNVLTKMGFEV EASHHEVAVGQHE IDFKYDEVLRACD
KTOIFKLVVKTIARKHGLYATFMAKPKFGTAGSGMHCNMSL.FDAEGNNAFFDPNDPKGMOLSETAYHFLG
GL.IKHAYNYTA IMNPTVNSYKRLVPGYEAPVY IAWAGRNR S PLVRVPASRGMGTRLELRSVDPMANPYVA
MAVLI,EVGLYGIENKTEAPAPTEENTY IMTAEERKEAGITDLPSTLHNALKAL TEDEVVKAALGDHT YTS
FLEAKRIEWASYATFVSQWEIDNYLDLY

SEQ ID NO:111

>AnrP208610
MSYKTSNAEGHVDFINTYDLEPMAQQOVIPKAAFGYIASGAEDTFTLRENIRAFNHKLIVPHTLCNVENPS
TEIEFAGEKLSSPIIMAPVAAHKLANEQGEVATARGVHEFGSLYTTSSYSTVDLPEL SEALQGTPHWEFQF
YFSKDDGINRHIMDRVKAEGYKAIVLTADATVGGNREVDKRNGFVFPVGMPIVEEYL PEGAGKSMDFVYK
SAKQRLSPRDVEFIAEYSGLPVYVKGPQCREDVERSLAAGASGIWVTNHGGRQIDGGPAAFDSLOEVAEA
VDRRVPIVFDSGVRRGQHVFKALASGADLVATIGRPVIYGLALGGSVGVROQVFEHLNAELKTVMOLSGTQT
IEDVKHFKLRHNPYNPTFPVDPRDLKLY

SEQ ID NO:112

>AnrP234353
MKEGIPKMGKIEVINHPLIQHKLSILRRTDTSTKAFRELVDEIAMLMGYEVLRDLPLEDVEIETPITKTV
QKQLAGKKLAIVPILRAGIGMVDGLLSLVPAAKVGHIGMYRDEETLQPVEYLVKLPEDIDQRQIFVVDPM
LATGGSAILAVDSLKKRGASNIKFVCLVSAPEGVKALQEAHPDVEIFTAALDERLNEHGY LVPGLGDAGD
RLFGTK

SEQ ID NO:113

>AnrP665711
MSKFNRIHELVVLDSVGIGAAPDANNFVNAGVPDGASDTLGHISKIVGLNVPNMAKIGLGNIPRETPLKTV
AAESNPTGYATKLEEVSLGKDTMTGHWE IMGLNITEPFDTFWNGFPEEILTKIEEFSGRKVIREANKPYS
GTAVIYDFGPROMETGELIIYTSADPVLQIAAHEDI IPLDELYRICEYARSITLERPALLGRITARPYVG
EPGNFTRTANRRDLAVSPFFPTVLDKLNEAGIDTYAVGKINDIFNGAGINHDMGHNKSNSHGIDTLLKTM
GLAEFEKGFSFTNLVDFDALYGHRRNAHGYRDCLHEFDERLPEIIAAMRENDLLLITADHGNDPTYAGTD
HTREYIPLLAYSPAFKGNGLIPVGHFADISATVADNFGVETAMIGESFLDKLV

SEQ ID NO:114

>AnrP881257
MNKRVKIVATLGPAVEIRGGKKFGEDGYWGEKLDVEASAKNIAKLIEAGANTFRFNFSHGDHQEQGERMA
TVKLAEKTAGKKVGFLLDTKGPEIRTELFEGEAKEY SYKTGEKIRVATKQGIKSTREVIALNVAGALDIY
DDVEVGROVLVDDGKLGLRVVAKDDATREFEVEVENDGI TAKQKGVNIPNTKI PFPALAERDNDDIRFGL:
EQGINFIAISFVRTAKDVNEVRAICEETGNGHVQLFAKIENQQGIDNLDEITEAADGIMIARGDMGIEVP
FEMVPVYQKMIIKKVNAAGKVVITATNMLETMTEKPRATRSEVSDVEFNAVIDGTDATMLSGESANGKYPL
ESVTTMATIDKNAQALLNEYGRLDSDSFERNSKTEVMASAVKDATSSMDIKLVVTLTKTGHTARLISKYR
PNADILALTFDELTERGLMLNWGVIPMLTDAPSSTDDMFEIAERKAVEAGLVESGDDIVIVAGVPVGEAV
RTNTMRIRTVR

SEQ ID NO:115

>AnrP171086
MTYPNLLDRFLTYVKVNTRSDEHSTTTPSTQSQVDFATNVLIPEMKRVGLONVYYLPNGFAIGTLPANDP
SLTRKIGFISHMDTADFNAEGVNPQVIENYDGCVIELGNSGFKLDPADFKSLEKYPGQTLITTDGTTLLG
ADDKSGIAEIMTAIEYLTAHPEIKHCEIRVGFGPDEEIGVGANKFDAEDFDVDFAYTVDGGPLGELQYET
FSAAGAELHFQGRNVHPGTAKGOMVNALQLAIDFHNQLPENDRPELTEGYQGFYHLMDVTGSVEEARASY
IIRDFEKDAFEARKASMOSIADKMNEELGSNRVTLNLTDQYYNMKEVIEKDMTPITIAKAVMEDLGITPI
IEPIRGGTDGSKISFMGIPTPNIFAGGENMHGRFEYVSLOTMERAVDTIIGIVRSL

SEQ ID NO:116

>AnrP120435
MSDRKNMKLFALNSNQEIAQKIAQAVGVPLGKLSSROFSDGEIQVNIEESVRGYDVYITIQSTSFPVNNHL
MELLIMVDACVRASAHSINVVLPYFGYARQDRIACPREPLTAKLVANMLVKAGVDRILTLDLHAVQVQOGF
FDIPVDNLFTVPLFAKHYCDKGLLGSDVVVVSPKNSGVKRARSLAEYLDAPTATIIDYPQDDATRNEGYTIT
GDVEGKKAILIDDILNTGRTFSEASKIVEREGATEIYAVSSHGLFVEGAAELLDNTNIKEILVIDSVATK
EKTPKNVCYITASELIGDATVRIHERKPVSPLFAYNKKK
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>ANrP599544
MTEMLKGIAASDGVAVAKAYLLVQPDLSFETITVEDTNAEEARLDAALQASQDELSVIREKAVGTLGEEA
AQVFDAHLMVLADPEMISQIKETIRAKKVNAEAGLKEVTDMFITIFEGMEDNPYMQERAADIRDVTKRVL
ANLLGKKLPNPASINEEVIVIAHDLTPSDTAQLDKNFVKAFVTNIGGRTSHSATMARTLEIAAVLGTNNT
TEIVKDGDILAVNGITGEVIINPTDEQAAEFKAAGEAYAKQRAEWALLKDAQTVTADGKHFELAANIGTP
KDVEGVNNNGAEAVGLYRTEFLYMDSQDFPTEDEQYEAYKAVLEGMNGKPVVVRTMDIGGDKELPYFDMP
HEMNPFLGFRALRISISETGDAMFRTOIRALLRASVHGOLRIMFPMVALLKEFRAAKAVFDEEKANLLAE
GVAVADNIQVGIMIEIPAAAMLADQFAKEVDFFSIGTNDLIQYTMAADRMNEQVSYLYQPYNPSILRLIN
NVIKAAHAEGKWAGMCGEMAGDQQAVPLLVGMGLDEFSMSATSVLRTRSLMKKLDTAKMEEYANRALTEC
STMEEVLELQKEYVNFD

SEQ ID NO:118

>AnrP671474
MGLKHLEDVTYFRLNNEINRPVNGQIMLHKDKEALDAFFRKENVVPNTMVEDSIKDKINYLIEHNYIETAF
IKKYRPEFLEELAQFIKDONFQFKSFMAAYKFYNQYALKTNDGEYYLENMEDRVFFNALYFADGNEAVAT
DIANEITHQRYQPATPSFLNAGRARRGELVSCFLIQVTDDMNS IGRSINSALQLSRIGGGVGITLSNLRE
AGAPIKGYEGAASGVVPVMKLFEDSFSYSNQLGORQGAGVVYLNVFHPDIIAFLSTKKENADEKVRVKTL
SLGVVVPDKFYELARKNEEMYLFSPYSVEKEYGVPFNYIDITEKYDELVANPNIRKTKIKARDLETEISK
LOQESGYPYVVNIDTANRANPVDGKIIMSNLCSEILQVQEPSLINDAQEFLOMGTDVSCNLGSTNVVNMM
TSPDFGRSIRAMVRALTFVTDSSHIVAVPTIDHGNSQAHTFGLGAMGLHSYLAQQOLIEYGSPESVEFTST
YFMLMNYWTLVESNNIARERGITFHNFEKSDYANGSYFDKYVTGEFVPTSDRVKELFRKNVFIPGVADWAE
LRDRKVQEDGLYHONRLAVAPNGSISYINDVSASTHPITQRIEERQEKKIGKIYYPAAGLSTETIPYYTSA
YDMDMRKVIDVYAAATEHVDQGLSLTLFMRSDIPKGLYEWKRENKQTTRDLSILRNYAFNKGIKSIYYVR
TFTDDGGEVGANQCESCVI

SEQ ID NO:119

>AnrPl1l44661
MTSAKEYIQSVFETVKARNGHEAEFLQAVEEFFNTLEPVFEKHPEYIEENILARITEPERVVSFRVPWVD
RDGKIQVNRGYRVQFNSAVGPYKGGLRFHPTVNQGILKFLGFEQIFKNVLTGLPIGGGKGGSDFDPKGKT
DAEVMRFCQSFMTELOQKHIGPSLDVPAGDIGVGGREIGYLYGOYKRLNQFDAGVLTGKPLGFGGSLIRPE
ATGYGLVYYTEEMLKANGNSFAGKKVVISGSGNVAQYALQRATELGATVISVSDSNGYVIDENGIDFDLL
VDVKEKRRARLTEYAAEKATATYHEGTVWIYAGNYDIALPCATONEINGEAAKRLVAQGVICVSEGANMP
SDLDATKVYKENGIFYGPAKAANAGGVAVSALEMSONSLRLSWTREEVDGRLKDIMTNIFNTAKTTSETY
GLDKDYLAGANIAAFENVANAMIAQGIV

SEQ ID NO:120

>AnrP381397
MSAYQLPTVWQDEASNQGAFTGLNRPTAGARFEQNLPKGEQAFQL. Y SLGTPNGVKVTILLEELLEAGFKE
AAYDLYKIAIMDGDQFGSDEFVKLNPNSKIPALLDQSGTENVRVFESAHIDLYLAEKFGAFLPSNPVEKVE
VLNWLFWQAGAAPFLGGGFGHFFNYAPEKLEYPINRFTMEVKRQLDLLDKELAQKPYIAGNDYTIADIAT
WSWYGQLVQGNLYQGSAKFLDASSYQNLVKWAEKIANRPAVKRGLEVTYTEIK

SEQ ID NO:121

>AnrP649096
MSRKPFIAGNWKMNKNPEEAKAFVEAVASKLPSSDLVEAGIAAPALDLTTVLAVAKGSNLKVAAQNCYFE
NAGAFTGETSPOVLKEIGTDYVVIGHSERRDYFHETDEDINKKAKAIFANGMLPIICCGESLETYEAGKA
AEFVGAQVSAALAGLTAEQVAASVIAYEPIWAIGTGKSASQDDAQKMCKVVRDVVAADFGQEVADKVRVQ
YGGSVKPENVASYMACPDVDGALVGGASLEAESFLALLDEFVK

SEQ ID NO:122

>AnrP174421
MLTYDLIVIGFGKAGKTLAGKLASAGKKVALVERSKAMYGGTCINIGCIPTKTLLVAAEKDLSFEEVIAT
KNTITGRLNGENY TTVAGTGVDIFDAEAHFLSNKVIEIQAGDEKQELTAETIVINTGAVSNVLPIPGLAT
SKNVFDSTGIQSLDKLPEKLGVLGGENIGLEFAGLYNKLGSKVITVLDTLDTFLPRAEPSTAALAKQVYLEE
DGIELLONTHTTEIRNDGDQVLVVTEDETYRFDALLYATGRKPNVEPLQLENTDIELTERGATIKVDKHCQ
TNVPGVFAVGDVNGGLOIFTYISLDDFRVVYSYLAGDGSYTLEDRLNVPNTMFITPALSQVGLTESQAADL
KLPYAVKEIPVAAMPRGHVNGDLRGAFKAVVNTETKEILGASIFSEGSQEIINIITVAMDNKIPYTYFTK
QIFTHPTLAENLNDLFAT
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>AnrP327251
MLTYDLIVIGFGKAGKTLAGKLASAGKKVALVERSKAMYGGTC INIGC I PTKTLLVAAEKDLSFEEVIAT
KNTTTGRLNGKNYATVAGTGVDIFDAEAHFLSNKVIEIQAGDEKKELTAETIVINTGAVSNVLPTPGLAT
SKNIFDSTGIOSLDKLPEKLGILGGCNIGLEFAGLYNKLGSKVTVLDALDTFLPRAEPSTAALAKQYMEE
DGIELLQNIHTTEIKNDGDQVLVVTEDETYRFDALLYATGRKPNVEPLQLENTDIELTERGAIKVDKHCQ
TNV PGVFAVGDVNGGLOFTY I SLDDFRVVYSYLAGDGSYTLEDRLNVPNTMF I TPALSQVGLTESQAADL
KLPYAVKELPVAAMPRGHVNGDLRGAFKAVVNTETKEILGASIFSEGSQEI INT I TVAMDNKIPYTYFTK
QTFTHPTLAENLNDLFAT

SEQ ID NO:124

>AnrP23326
MILITGANGQLGTELRYLLDERNEEYVAVDVAEMDITDAEMVEKVFEEVKPTLVYHCAAYTAVDAAEDEG
KELDFAINVTGTKNVARASEXHGATLVYISTDYVFDGKKPVGQEWEVDDRPDPQTEYGRTKRMGEELVEK
HVSNFYIIRTAWVFGNYGKNFVFTMQNLAKTHKTLTVVNDQYGRPTWTRTLAEFMTYLAENRKEFGYYHL
SNDATEDTTWYDFAVEILKDTDVEVKPVDSSQFPAKAKRPLNSTMSLAKAKATGFVIPTWQDALQEFYKQ
EVR

SEQ ID NO:125

>AnrP392269
MKKIVLVSLAFLFVLVECGQKKETGPATKTEKDTLOSALPVIENAEKNTVVTKTLVLPKSDDGSQQTQTI
TYKDKTFLSLAIQQKRPVSDELKTYIDQHGVEETQKALLEAEEKDKSIIEARKLAGFKLETKLLSATELQ
TTTSFDFQVLDVKKASQLEHLKNIGLENLLKNEPSKYISDRLANGATEQ

SEQ ID NO:126

>AnrP758033
MPTLEIAQKKLEFIKKAEEYYNALCTNIQLSGDKLKVISVTSVNPGEGKTTTSVNIARSFARAGYKTLLI
DGDTRNSVMSGFFKSREKITGLTEFLSGTADLSHGLCDTNIENLFVVQSGTVSPNPTALLQSKNFNDMIE
TLRKYFDYIIVDTAPIGIVIDAAITTQKCDASILVTATGEVNKRDVQRAKQOLEQTGKLFLGVVFNKLDI
SVDKYGVYGFYGNYGKK

SEQ ID NO:127

>AnrP140539
MAKSNFEKVESVVGWVRDKKITGYRISKETNAREMSIIALAQGRAKVKNISFETALGLIDFYEKNYEKFE
D

SEQ ID NO:128
>AnrP527554
MAKGFAKGLVTGVAGTVAAVAGAVYAFKKKVIEPEEQKAAFIEENRKKAARRRVSR

SEQ ID NO:129

>AnrP199471
MLKPSTDTLLDKVPSKYSLVILEAKRAHELEAGAPATQGFKSEKSTLRALEEIESGNVTIHPDPEGKREA
VRRRIEEEKRRKEEEEKKIKEQIAKEKEDGEKT

SEQ ID NO:130
>AnrP533516
MSVEEKLNQAKGSIKEGVGKAIGDEKMEKEGAAEKVVSKVKEVAEDAKDAVEGAVEGVKNMLSGDDK

SEQ ID NO:131

>AnrP520183
MSQSSYLSPLLWLKKEADKEKMSATQCQIFFFYYQMFELLFARESDMKDLCLGTKGFYFSQLEKNLLSGV
SREFLENDEGKVTLKANQEVSARKALFLALTTSQSDWQELAPVFDFYQTIGRLENPSLLSSQDROHLMWIY
QSALEKDYIVKVIGDKHFVLKRQDATKLTARQTQTLEILSQSEDLVNPVYVTLGEKGVLLLD

SEQ ID NO:132

>AnrP209695

MDSFDKGWFVLOTY SGY ENKVKENLLORAQTYNMLDNILRVEI PTQTVQVEKNGKRKEVEENRFPGYVLV
EMVMTDEAWFVVRNTPNVTGFVGSHGNRSKPTPLLEQEIRDILVSMGQTVQEFDFDVEIGQTVRIIDGAF
ADYTGKITEIDNNKVKMIISMFGNDTVAEVNLNQIAEL
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>AnrP341409

MTATKMNAQET I QF IANAEKKTSVKVTFEGQLATAVPSSVVKLGNVLFGDWKDVAPLLEGLVENQDYVVE
ODARNSAVPLILDKRATNARTEPGAT IRDOVEIGDNAVIMMGSVINIGAEIGAGTMIDMGAILGGRAIVGK
NSHVGAGAVLAGVIEPASAEPVRVGDNVL IGANAVVIEGVQIGSGSVVAAGATVTQDVPENVVVAGVPAR
T IKEIDAQTQQKTALEDALRTL

SEQ ID NO:134

>AnrP456483

MLYNNDKEEI SMLKEVLTVAKVAKKS SLFLGGVAFGTLGLKILASKEAKKGY SKALAKAYKLKDELDASY
SVVKQHGDDVLQDAKYLYEQEKKEEQLDSLIGE

SEQ ID NO:135

>AnrP349465
MKKFFGEKQHRFSLRKLAIGLVSASISSLFFVSIASSGIVFAQENAAVHYKYVTDTELSSQEKDLIVKGI
PKITEDSESTYYLVYRMDEKAQLGQLPNTGGQNSLTSVLTGGVLASIGLLIFVVSKKKGKKKALLKVVLI
TGMGSGLASSVHAIENQLLLQYNQEYQLSQGDSLPLPRALSGYTYLGYIKQDKEINQQETAARDQKFDYT
VQPHFQTNEGRQRAGDEQKAPSPTLPADKPIPSQDSSNQNPSGLASVDPQDEVLAGRVNKPELLYKDQEI
VTKLDVPELVQENPELTEGTIHVKQEGRAGKKVEVVRIFTVENQEISREVLSTKLEEALPRIVEKGTKKA
VVPSEAPQSAKKGEPETQAPLPEYNGNQAGTIVAPEIAEKPEYTGTQAGAVVEPEQVAPLPEYQGTQAGA
IVEPEQVEPEVGGVQSGALVEPETADKPTYTGEQSGAIVEPEQVPPTPEYKGTQAGAIVGPETTEKPEYT
DTQSGAIVEPETQSSLPEYTGEQSGAIVAPETTEIPEYTGTQAGAVVEPEQVAPLPEYTGNTEQVKPEAP
TEKPKEKDPEKTLELRNVSDLELYSQTNGTYKQHVSLDGVPSNPDTYFVKVTSSSFKDVYLPVASITAET
KDGQPVYKITAKAEKLQQELENKYVDNFTFYLAKKATEETTTFTSFSNLVKAINQNLSGTYHLAASLNAN
EVELEPEAKSYIKGTFTGQLIGEKDGKQYAIYNLKKPLFETLSGATVEKLSLKNVSISGKDDIGSLAYEA
QNGTKIKQVHVDGVLAGERGIGGLLAKADQSSITESSFKGRIINTYETTAAYNIGGLVGHLTGSRALLTK
SKATVAISSNTNSSDQTVGGLAGLVDQDAQIQDSYAEGDINNAKHFGRVAGVAGYLWDRTSNLEKHAGSL
TNVLSDINVTNGNAITGYHYNDMKVKDTFSSKANRVYNVTLVKDEVVSKESFEERGTMLDASQIESKKAA
INPLTLPIVEPLSTSGKKDSDFSKVDHYQAKRDLAYKNIEKLLPFYNKATIVKYGNLVNENSLLYQKELL
SVVMMKDNQVITDIVSNKETANKLLLHYKDHSYEKLNLKYQADFANLAEYSLGNTGLLYTPNQFLYDQSS
IIKQVLPDLQKVDYRSEAIRKTLGISPKVEQTELYLEDQFAKTKEHLEDSLKKLLSADAGLAGDNPVTKG
YLVDKIKRNKEALLLGLTYLERWYNFSYGQVNVKDLVLYHLDFFGKGNASPLDTLIELGKSGFNNLLAKN
NVDTYSISLASHHGTTDLFSTLEHYRKVFLPNTSNNDWFKSETKAYIVEEKSNIAEVKAKQEQAETKYSI
GVYDRITSATWKYRNMVLPLLTLPERLVFVISTLSSLGFGAYDRYRNSEHKAGKALNDFVEENARETAKR
QRDHYDYWYRILDEQSREKLYRTILLYDAYKFGDDTTSGKATLEAKFDSSNPAMKNFFGPVGNKVVHNQH
GAYATGDGVYYMSYRMLDKDGAITYTHEMTHDSDQDIYLGGYGRRSGLGPEFFAKGLLQAPDQPSDATIT
INSILKHSKSDSTEGSRLQVLDPTERFQNAADLQNYVHNMFDLIYMLEYLEGQSIVNKLNVYQKMAALRK
IENKYVKDPADGNEVYATNVVKELTEEEARNLNSFDSLIDHNILSAREYQTGDYERNGYYTIKLFAPIFS
ALSSEKGTPGDLMGRRIAYELLAAKGFKDGMVPYISNQYEEIAKQKGKTINLYGKERGLVTDDLVLEKVF
EGKYASWADFKKAMYKERVDQFKNLKQVTFKDPTKPWPNYTTETINQVSELQALMDQAVLKDAVSPRWSN
YNPEYDSAVHKLKRAIFKAYLDQTKDFRTSIFKK

SEQ ID NO:136

>AnrP648160
MSFYNHKEIEPKWQGYWAEHHTFKTGTDTSKPKFYALDMFPYPSGAGLHVGHPEGYTATDILSRYKRAQG
YNVLHPMGWDAFGLPAEQYAMDTGNDPAEFTAENIANFKRQINALGFSYDWDREVNTTDPNY YRWTQWIEF
TRLYEKGLAYEAEVPVNWVEELGTAIANEEVLPDGTSERGGY PVVRKPMROWMLKITAYAERLLNDLDEL
DWSESIKDMQRNWIGKSTGANVTFKVKGTDKEFTVFTTRPDTLFGATFTVLAPEHELVDAITSSEQAEAV
ADYKHQASLKSDLARTDLAKEKTGVWTGAYAINPVNGKEMPIWIADYVLASYGTGAVMAVPAHDQRDWEF
AKQFDLPIVEVLEGGNVEEAAYTEDGLHVNSDFLDGLNKEDAIAKIVAWLEEKGCGQEKVTYRLRDWLFS
RQRYWGEPIPIIHWEDGTSTAVPETELPLVLPVTKDIRPSGTGESPLANLTDWLEVTREDGVKGRRETNT
MPQWAGSSWYYLRYIDPHNTEKLADEDLLKQWLPVDIYVGGAEHAVLHLLYARFWHKFLYDLGVVPTKEP
FQKLFNQGMILGTSYRDHRGALVATDKVEKRDGSFFHVETGEELEQAPAKMSKSLKNVVNPDDVVEQYGA
DTLRVYEMFMGPLDASIAWSEEGLEGSRKFLDRVYRLITSKEILAENNGALDKVYNETVKAVTEQIESLK
FNTAIAQLMVFVNAANKEDKLYVDYAKGFIQLIAPFAPHLAEELWQTVAETGESISYVAWPTWDESKLVE
DEIEIVVQIKGKVRAKLMVAKDLSREELQEIALADEKVKAEIDGKEIVKVIAVPNKLVNIVVK

SEQ ID NO:137

>AnrP782362
MTKANFGVVGMAVMGRNLALNIESRGYTVAIYNRSKEKTEDVIACHPEKNFVPSYDVESFVNSIEKPRRT
MLMVQAGPGTDATIQALLPHLDKGDILIDGGNTFYKDTIRRNEELANSGINFIGTGVSGGEKGALEGPSI
MPGGQKEAYELVADVLEEISAKAPEDGKPCVTYIGPDGAGHYVKMVHNGIEYGDMQLIAESYDLMQHLLG
1,SAEDMAE I FTEWNKGELDSYLIEITADILSRKDDEGODGPIVDY ILDAAGNKGTGKW T SQSSLDLGVPL
SLITESVFARYISTYKEERVHASKVLPKPAAFNFEGDKAELIEKIRQALYFSKIISYAQGFAQLRVASKE
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NNWNLPFADIASIWRDGCIIRSRFLQKITDAYNRDADLANLLLDEYFLDVTAKYQQAVRDIVALAVQAGYV
PVPTFSAAITYFDSYRSADLPANLIQAQRDYFGAHTYQRKDKEGTFHYSWYDEK

SEQ ID NO:138

>AnrP108886
MREYDIIAIGGGSGGIATMNRAGEHGAQAAVIEEKKLGGTCVNVGCVPRKIMWYGAQIAETFHQFGEDYG
FRTTDLNFDFATLRRNRESYIDRARSSYDGSFKRNGVDLIEGHAEFVDSHTVSVNGELIRAKHIVIATGA
HPSIPNIPGAELGGSSDDVFAWEELPESVAILGAGYIAVELAGVLHTFGVKTDLFVRRDRPLRGFDSYIV
EGLVKEMERTNLPLHTHKVPVKLEKTTDGITIHFEDGTSHTASQVIWATGRRPNVKGLQLEKAGVTLNER
GFIQVDEYQONTVVEGIYALGDVTGEKELTPVAIKAGRTLSERLFNGKTTAKMDYSTIPTVVFSHPAIGTV
GLTEEQATKEYGQODQIKVYKSSFASMYSACTRNRQESRFKLITAGSEEKVVGLHGIGYGVDEMIQGFAVA
ITRMGATKADFDATVATHPTSSEEFVTMR

SEQ ID NO:139

>AnrP860746
MSSGKIAQVIGPVVDVLFAAGEKLPEINNALVVYKNDERKTKIVLEVALELGDGMVRTIAMESTDGLTRG
MEVLDTGRPISVPVGKETLGRVFNVLGDTIDLEAPFTEDAERQPTHKKAPTFDELSTSSEILETGIKVID
LLAPYLKGGKVCGLFGGAGVCKTVLIQELITENIAQEHGGI SVFAGVGERTREGNDLYWEMKESGVIEKTAM
VFGOMNEPPGARMRVALTGLTIAEYFRDVEGQDVLLFIDNIFRFTQAGSEVSALLGRMPSAVGYQPTLAT
EMGQLQERITSTKKGSVTSIQAIYVPADDY TDPAPATAFAHLDSTTNLERKLVQLGIYPAVDPLASSSRA
LAPEIVGEEHYAVAAEVKRVLORYHELQDIIAILGMDELSDEEKTLVARARRIQFFLSQNFNVAEQFTGQO
PCSYVPVAETVRGFKEILDGKYDHLPEDAFRGVGSIEDVIAKAEKMGE

SEQ ID NO:140

>AnrP566006
MATNAQEISALIKQQIENFKPNFDVTETGVVTYIGDGTARAHGLENVMSGELLNFENGSYGMAQNLESTD
VGIIILGDFTDIREGDTTRRTGKIMEVPVGESLIGRVVDPLGRPVDGLGEIHTDKTRPVEAPAPGVMORK
SVSEPLQTGLKATDALVPIGRGORELTI IGDRQTGKTTIAIDTILNQKDODMICIYVATIGOKESTVRTQVE
TLROYGALDYTIVVTASASOPSPLLFLAPYAGVAMAEEFMYQGKHVLIVYDDLSKQAVAYRELSLLLRRP
PGREAFPGDVFYLHSRLLERSAKVSDELGGGSITALPFIETQAGDT SAYTATNVISITDGQIFLGDGLEN
AGIRPATDAGSSVSRVGGSAQIKAMKKVAGTLRIDLASYRELEAFTKFGSDLDAATQAKLNRGRRTVEVL
KOQPVHKPLPVEKQVTILYALTHGFLDTVPVDDIVRFEEEFHAFFDAQHPEILETIRDTKDLPEEAVLDAA
ITEFLNQSSFQ

SEQ ID NO:141

>AnrP50583
MQEKILVTGGAGFIGTHTVIELIQAGHQVVVVDNLVNSNRKSLEVVEGITGVEIPFYEADIRDTDTLRDI
FKQEEPTGVIHFAGLKAVGESTRIPLAYYDNNIAGTVSLLKAMEENNCKNIIFSSSATVYGDPHTVPILE
DFPLSVTNPYGRTKLMLEEILTDIYKADSEWNVVLLRYFNPIGAHESGDLGENPNGIPNNLLPYVTQVAV
GKLEQVQVFGDDYDTEDGTGVRDYIHVVDLAKGHVAALKKIQKGSGLNVYNLGTGKGYSVLEITQNMERA
VGRPIPYRIVERRPGDIAACYSDPAKAKAELGWEAELDITOMCEDAWRWQOSKHPNGEFED

SEQ ID NO:142

>AnrP309124
MIEYRNVALRYTEKDVLRDVNLQIEDGEFMVLVGPSGSGKTTMLKMINRLLEPTDGNIYMDGKRIKDYDE
RELRLSTGYVLQATALFPNLTVAENIALIPEMKGWSKEEITKKTEELLAKVGLPVAEYGHRLPSELSGGE
QORVGIVRAMIGQPKTIFLMDEPFSALDATISRKQLOQVLTKELHKEFGMTTIFVTHDTDEALKLADRIAVLO
DGEIRQVANPETILKAPATDFVADLFGGSVHD

SEQ ID NO:143

>AnrP476264
MSEKLVEIKDLEISFGEGSKKFVAVKNANFFINKGETFSLVGESGSGKTTIGRATIIGLNDTSNGDIIFDG
QKINGKKSREQAAERLIRRIQMIFQDPAASLNERATVDYIISEGLYNHRLFKDEEERKEKVONITREVGLL
AEHLTRYPHEFSGGQRQRIGIARALVMOPDFVIADEPISALDVSVRAQVLNLLKKFOQKELGLTYLFIAHD
LSVVRFISDRIAVIYKGVIVEVAETEELFNNPIHPYTQALLSAVPIPDPILERKKVLKVYDPSQHDYETD
KPSMVEIRPGHYVWANQAELARYQKGLN

SEQ ID NO:144

>AnrP157536
MINSVFQGRSFLAERDFTRAELEYLIGLSAHLKDLKKRNIQHHYLAGKNIALLFEKTSTRTRAAFTTAAT
DLGAHPEYLGANDIQLGKKESTEDTAKVLGRMFDGIEFRGFSQRMVEELAEF SGVPVWNGLTDEWHPTQM
LADYLTVQENFGRLEGLTLVYCGDGRNNVANSLLVIGAILGVNVHIFSPKELFPEKEIVELAEGFAKESG
AHVLITEDADEAVKDADVLYTDVWVSMGEEDKFAERVALLKPYQVNMDLVKKAGNENLIFLHCLPAFHDT
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HTVYGKDVAEKFGVEEMEVTDEVFRSKYARHFDQAENRMHTIKAVMAATLGNLYTPKV

SEQ ID NO:145

>AnrP555111
MGRKWANIVAKKTAKDGANSKVYAKFGVEIYVAAKKGDPDPESNSALKEFVIDRAKQAQVPKHITDKATIDK
AKGNTDETFTEGRYEGFGPNGSMLIVDTLTSNVNRTAANVRAAFGKNGGNMGASGSVSYLFDNKGVIVFG
GEDADAVFEQLLEADVDVDDVEAQEGTITVYTAPTDLHKATIVALRESGIEEFQVTELEMIPQSEVELSGE
DLETFEKLYSVLEDDEDVQKIYTNVDGF

SEQ ID NO:146

>AnrP166919
MTKTIAINAGSSSLKWQLYLMPEEKVLAKGLIERIGLKDSISTVKFDGRSEQQILDIENHIQAVKILLDD
LIRFDIIKAYDEITGVGHRVVAGGEYFKESTVVEGDVLEKVEELSLLAPLHNPANAAGVRAFKELLPDIT
SVVVFDTSFHTSMPEKAYRYPLPTKYYTENKVRKYGAHGTSHQFVAGEAAKLLGRPLEDLKLITCHIGNG
GSITAVKAGKSVDTSMGFTPLEGGIMMGTRTGDIDPAIIPYLMQYTEDFNTPEDISRVLNRESGLLGVSAN
SSDMRDIEAAVAREGNHEASLAYEMYVDRIQKHIGQYLAVLNGADAIVFTAGVGENAESFRRDVISGISWF
GCDVDDEKNVFGVTGDISTEAAKIRVLVIPTDEELVIARDVERLKK

SEQ ID NO:147

>AnrP691494
MSNLSVNAIRFLGIDAINKANSGHPGVVMGAAPMAYSLFTKQLHINPAQPNWINRDRFILSAGHGSMLLY
ALLHLSGFEDVSMDEIKSFROWGSKTPGHPEFGHTAGIDATTGPLGQGISTATGFAQAERFLAAKYNREG
YNIFDHYTYVICGDGDLMEGVSSEAASYAGLOKLDKLVVLYDSNDINLDGETKDSFTESVRDRYNAYGWH
TATLVENGTDLEAIHAATETAKASGKPSLIEVKTVIGYGSPNRKQGTNAVHGAPLGADETASTRQALGWDYE
PFEIPEQVYADFKEHVADRGASAYQAWTKLVADYKEAHPELAAEVEAT IDGRDPVEVTPADFPALENGES
OATRNSSQDALNVVAAKLPTFLGGSADLAHSNMTYIKTDGLODDANRLNRNIQFGVREFAMGTILNGMAL
HGGLRVYGGTFFVFSDYVKAAVRLSALQGLPVTYVFTHDS IAVGEDGPTHEPVEHLAGLRAMPNLNVERP
ADARETQAAWYLAVTSEKTPTALVLTRONLTVEDGTDFDKVAKGAYVVYENAADFDTILTATGSEVNLAV
SAAKELASQGEKIRVVSMPSTDVFDKQDAAYKEEILPNAVRRRVAVEMGASONWYRKYVGLDGAVLGIDTF
GASAPAPKVLAEYGFTVENLVKIVRNLK

SEQ ID NO:148

>AnTP105992
MLSLOEFVONRYNKTIAEC SNEELYLALLNYSKLAS SQKPVNTGKKKVYYISAEFLIGKLLSNNLINLGL
YDDVKKELAAAGKDL T EVEEVELEPSLGNGGLGRLAACF IDSIATLGLNGDGVGLNYHFGLFQQVLKNNQ
OETTPNAWLTEQNWLVRSSRSYQVPFADFTLTSTLYDIDVTGYETATKNRLRLFDLDSVDSSIIKDGINF
DKTDIARNLTLFLYPDDSDRQGELLRIFQQYFMVSNGAQLI IDEAIEKGSNLHDLADYAVVQINDTHPSM
VIPELIRLLTARGIELDEATSIVRSMTAYTNHTILAEALEKWPLEFLQEVVPHLVPT TEELDRRVKAEYK
DPAVQT IDESGRVHMAHMDIHYGY SVNGVAALHTEILKNS ELKAFYDLYPEKFNNKTNG I TFRRWLMHAN
PRLSHYLDEILGDGWHHEADELEKLLSYEDKAAVKEKLES IKAHNKRKLARHLKEHQGVEINPNSIFDIQ
IKRLHEYKRQOMNALYVIHKYLDIKAGNIPARPITIFFGGKAAPAYTIAQDITHLILCMSEVIANDPAVA
PHI,QVVMVENYNVTAASFLI PACDISEQISLASKEASGTGNMKFMLNGALTLGTMDGANVEIAELVGEEN
IYIFGEDSETVIDLYAKAAYKSSEFYAREAIKPLVDFIVSDAVLAAGNKERLERLYNELINKDWFMTLLD
LEDYIKVKEQMLADYEDRDAWLDKVIVNISKAGFFSSDRTIAQYNEDIWHLN

SEQ ID NO:149

>AnrP796530
MANRKIVVALGGNAILSSDPSAKAQQEALVETAKHLVKLIKNGDDLIITHGNGPQVGNLLLOHLASDSEK
NPAFPLDSLVAMTEGSIGFWLKNALQNALLDEGIEKNVASVVTQVVVDKNDPAFVNLSKPIGPFYSEEEA
KAEAEKSGATFREDAGRGWRKVVASPKPVDIKEIETIRTLLNNGQVVVAAGGGGIPVVKENNGHLTGVEA
VIDKDFASQRLAELVDADLFIVLTGVDYVFVNYNKPNQEKLEHVNVAQLEEY IKQDQFAPGSMLPKVEAA
TAFVNGRPEGKAVITSLENLGALIESESGTITIEKG

SEQ ID NO:150

>AnrP693335

MSQEKYIMAIDQGTTSSRAI IFNKKGEKVSSSQKEFTQIFPOAGWVEHENANE IWNSVQSVIAGAFIESGV
KPNQTEAIGITNORETTVVWDKKTCLPIYNATVWQSRQTAPLAEQLKSQOGYVEKFHEKTGLI IDAYFSAT
KVRWILDHVEGAQERAEKGELLFGTIDTWLVWKLTDGAAHVTDY SNAARTMLYNIKELKWDDEILEILNT
PKAILPEVRSNSEIYGKTAPFHFYGGEVPISGMAGDOQAALFGOLAFEPCGMVKNTYGTGSFI IMNTGEEM
OLSENNLLTTIGYGINGKVYYALEGSIFIAGSATIQWLRDGLRMVENSPESEKYARDSHNNDEVYVVPAFT
GLGAPYWNONARGSVFGLTRGTSKEDF I KATLOSTAYQVRDI IDTMOVDTOTA IQVLKVDGGAAMNNELM
OQFQADILGTIDIARAKNLETTALGAAFLAGLSVGYWKDLDELKLLNETGELFEP SMNESRKEQLYKGWKKA
VKATQVFAEVDD
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>AnrpP94921
MSNWDTKFLKKGFTFDDVLL I PAESHVL PNDADLTTKLADNLTLNT PT ITAAMDTVTESOMATATARAGG
LGVIHKNMS IAQOADEVRKVKRSENGVIIDPFFLTPEHTIAEADELMGRYRI SGVPVVETLENRKLVGIL,
TNRDLRFISDYNQPISNHMTSENLVTAPVGTDLATAESILQEHRIEKLPLVDEEGSLSGLITIKDIEKVI
EFPNAAKDEFGRLLVAGAVGVTSDTFERAEALFEAGADATVIDTAHGHSAGVLRKIAETRAHFPDRTLIA
GNIATAEGARALYEAGVDVVKVGIGPGSICTTRVIAGVGVPOVTATYDAAAVAREYGKTT IADGGTKYSG
DIVKALAAGGNAVMLGSMFAGTDEAPGETEIFQGRKFKTYRGMGSIAAMKKGSSDRYFQGSVNEANKLVP
EGTEGRVAYKGAAADIVFOMIGGIRSGMGYCGAANLKELHDNAQFI EMSGAGLKESHPHDVOITNEAPNY
sM

SEQ ID NC:152

>AnrPl09912
MTSVVVVGTQWGDEGKGKITDFLSANAEVIARYQGGDNAGHTIVIDGKKFKLHLIPSGIFFPEKISVIGN
GMVVNPKSLVKELSYLHEEGVTTDNLRISDRAHVILPYHIELDRLQEEAKGDNKIGTTIKGIGPAYMDKA
ARVGIRIADLLDKDIFRERLERNLAEKNRLFEKLYDSKAIVFDDIFEEYYEYGQQIKKYVIDTSVILNDA
LDNGKRVLFEGAQGVMLDIDQGTYPFVTSSNPVAGGVTIGSGVGPSKIDKVVCVCKAYTSRVGDGPFPTE
LFDEVGERTREVGHEYGTTTGRPRRVGWFDSVVMRHSRRVSGITNLSLNS IDVLSGLDTVKICVAYDLDG
QRIDYYPASLEQLKRCKPIYEELPGWSEDITGVRNLEDLPENARNYVRRVSELVGVRISTFSVGPGREQT
NILESVWS

SEQ ID NO:153

>AnrP317174
MSFSDLKLFALSSNKELAERVAQEIGIELGKSSVRQFSDGEIQVNIEESIRGKHVEFILQSTSSPVNDNLL
EILIMVDALKRASAESVNVVMPYYGYARQDRKARAREPITSKLVANMLEVAGVDRLLTIDLHAAQIQGFF
DIPVDHLMGAPLIADYFERRGMVGSDYVVVSPDHGGVTRARKLAEFLKTSIAIIDKRRSVDKMNTSEVMN
IIGRVEGKTCILIDDMIDTAGTICHAADALAEAGAVEVYASCTHPVLSGPATDNIQKSATIKKLVVLDTIY
LPEERLIDKIEQISIAHLLGDAIVRIHEKRPL.SPLFDIEKKT

SEQ ID NO:154

>AnrP180141
MYDYLIVGAGLFGAVFAHESALKGKKVKVIEKRNHIAGNIYTREEEGIQVHQYGAHIFHTSDKEIWDYVN
QFAEFNRYTNSPVANYKGEIYNLPFNMNTFNKLWGVVTPAEAQAKIEEQRATLNGKTPENLKEQAISLVG
TDIYEKLIKDYTEKQWGKPTTNFHPLLFRRLPVHLTYDNNYFNDTYQGIQLGGYTQIVEKMLDYENIDVE
TNVISLWTKEQYLEDFPKIVLTGMIDEFFDYKLAELEYRSLRFENETLDMENYQGNAVVNYTDAETPYTR
IIEHKHFEFGSQAKTIITKEHSKIWEKGDEPYYPVNNDRNNHLYKSYKKFADEQGNVIFGGRLGHYRYYD
MHQVIGAALQCVRNELD

SEQ ID NO:155

>AnrP786510
MTEYKNIIVTGGAGFIGSNFVHYVYENFPDVHVTVLDKLTYAGNRANIEEITL.GNRVELVVGDIADAELVD
KLAAQADATIVHYAAESHNDNSLNDPSPEFIHTNFIGTYTLLEAARKYDIRFHHVSTDEVYGDLPLREDL PG
HGEGPGEKFTAETKYNPSSPYSSTKAASDLIVKAWVRSFGVKATISNCSNNYGPYQHIEKFIPRQITNIL
SGIKPKLYGEGKNVRDWIHTNDHSSGVWTILTKGQIGETYLIGADGEKNNKEVLELILKEMGQAADAYDH
VIDRAGHDLRYAIDASKLRDELGWK PEFTNFEAGLKATIKWY TDNQEWNKAEKEAVEANYAKTQET TTV

SEQ ID NO:156
>AnrpP282312
MNAIQESFTDKLFANYEANVKYQAIENAASHNGIFAALERRQSHVDNTPVFSLDLTKDKVTNQKASGRCW
MFAALNTFRHKLISQYKLENFELSQAHTFFWDKYEKSNWFLEQVIATSDQELTSRKVSFLLQTPQQDGGQ
WDMVVSLFEKYGVVPKSVYPESVSSSSSRELNAILNKLLRQDAQILRDLLVSGADQATVQAKKEDLLQEI
FNFLAMSLGLPPRKFDFAYRDKDNNYKSEKGITPQEFYKKYVNLPLEDYVSVINAPTADKPYGKSYTVEM
LGNVVGSRAVRYINVPMERLKELAIAQMQAGETVWFGSDVGQLSNRKAGILATDVYDFESSMDIKLTQDK
AGRLDYSESLMTHAMVLTGVDLDENGKSTKWKVENSWGDKVGTDGYFVASDAWMDEYTYQIVVRKELLTA
EEQAAYGAEPIVLAPWDPMGALAL

SEQ ID NO:157

>AnrP392889
MAKLTVKDVDLKVKKVLVRVDEFNVPLKDGVITNDNRITAALPTIKYIIEQGGRAILFSHLGRVKEEADKE
GKSLAPVAADLAAKLGQDVVF PGVTRGAKLEEAINALEDGQVLLVENTRFEDVDGKKESKNDEELGKYWA
SLGDGIFVNDAFGTAHRAHASNVGISANVEKAVAGFLLENETAYIQEAVETPERPFVAILGGSKVSDKIG
VIENLLEKADKVLIGGGMTYTFYKAQGIEIGNSLVEEDKLDVAKDLLEKSNGKLILPVDSKEANAFAGYT
EVRDTEGEAVSEGFLGLDIGPKSIAKFDEALTGAKTVVWNGPMGVFENPDFQAGTIGVMDAIVKQPGVKS
IIGGGDSAAAAINLGRADKF SWISTGGGASMELLEGKVLPGLAALTEK
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SEQ ID NO:158

>AnrP197227
MAIVSAEKFVQAARDNGYAVGGFNTNNLEWTQAILRAAEAKKAPVLIQTSMGAAKYMGGYKVARNLIANL
VESMGITVPVAIHLDHGHYEDALECIEVGYTSIMFDGSHLPVEENLKLAKEVVEKAHARGI SVEAEVGTI
GGEEDGIIGKGELAPIEDAKAMVETGIDFLAAGIGNIHGPY PVNWEGLDLDHLQKLTEALPGFPIVLHGG
SGIPDEQIQAAIKLGVAKVNVNTECQIAFANATRKFARDYEANEAEYDKKKLFDPRKFLADGVKAIQASV
EERIDVFGSEGKA

SEQ ID NO:159

>AnrP262285
MVSTKTQIAGFEFDNCLMNAAGVACMTIEELEEVKNSAAGTFVTKTATLDFRQGNPEPRYQDVPLGSINS
MGLPNNGLDYYLDYLLDLQEKESNRTFFLSLVGMS PEETHTILKKVQESDFRGLTELNLSCPNVPGKPQT
AYDFETTDRILAEVFAYFTKPLGIKLPPYFDIVYFDQAAAIFNKYPLKFVNCVNSIGNGLYIEDESVVIR
PKNGFGGTCGEYIKPTATANVHAFYQRLNPQIQIIGTGGVLTGRDAFEHILCGASMVOVGTTLHKEGVSA
FDRITNELKAIMVEKGYESLEDFRGKLRYID

SEQ ID NO:160

>AnrP274973
MTIMSIGIIIASHGEFAAGIHQSGSMIFGEQEKVQVVTFMPNEGPDDLYAKFNNAVAAFDAEDEVLVLAD
LWSGSPFNQASRVMGENPERKFAIITGLNLPMLIQAYTERLMDAAAGVEKVAANIIKEAKDGIKALPEEL
NPVEEVASAAAAPVAQTAIPEGTVIGDGKLKINLARLDTRLLHGQVATAWTPDSKANRIIVASDNVAKDD
LRKELIKQAAPGNVKANVVPIQKLIEISKDPRFGETHALILFETPQDALRAIEGGVPIKTLNVGSMAHST
GKTLYNTVLSMDKEDVATFEKMRDLGVEFDVRKVPNDSKKDLFDLINKANVK

SEQ ID NO:161

>AnrP178361
MKDLTKYKGVIPAFYACYDENGEISQDRVKSLVQYFIDKGVKGIYVNGSSGECIYQSVEDRKQIIEAVME
VAKGKLTVINHIACNNTKDSIELAKHSESVGVDAIAAIPPIYFKLPEYSIAAYWNAMSEAASNTDFIIYN
IPQLAGVALTGSLYATMRQNPRVIGVKNSSMPVQDIQMFVAAGGEDYIVFNGPDEQYLGGRLMGAEAGIG
GTYGVMPDLFLKLESLIQERDLDTAKKLQYAINEVIYKMISGKANMYAVAKEVLRLNEKLDLGSVRQPLE
ALAEGDLEVAKQAAEL IQQARKEFL

SEQ ID NO:162

>AnrP260458
MKNPFFERRCRYSIRKLSVGACSLMIGAVLFAGPALAEETAVPENSGANTELVSGESEHSTNEADKQNEG
EHARENKLEKAEGVAIASETASPASNEAATTETAEAASAAKPEEKASEVVAETPSAEAKPKSDKETEAKP
EATNQGDESKPAAEANKTEKEVQPDVPKNTEKTLKPKEIKFNSWEELLKWEPGAREDDAINRGSVVLASR
RTGHLVNEKASKEAKVQALSNTNSKAKDHASVGGEEFKAYAFDYWQYLDSMVFWEGLVPTPDVIDAGHRN
GVPVYGTLFFNWSNSIADQERFAEALKQDADGSFPIARKLVDMAKYYGYDGYFINQETTGDLVKPLGEKM
RQFMLYSKEYAAKVNHPIKYSWYDAMTYNYGRYHQDGLGEYNYQFMQPEGDKVPADNFFANFNWDKAKND
YTIATANWIGRNPYDVFAGLELQQGGSYKTKVKWNDILDENGKLRLSLGLFAPDTITSLGKTGEDYHKNE
DIFFTGYQGDPTGQKPGDKDWYGIANLVADRTPAVGNTFTTSFNTGHGKKWFVDGKVSKDSEWNYRSVSG
VLPTWRWWQTSTGEKLRAEYDFTDAYNGGNSLKFSGDVAGKTDQDVRLYSTKLEVTEKTKLRVAHKGGKG
SKVYMAFSTTPDYKFDDADAWKELTLSDNWTNEEFDLSSLAGKTIYAVKLFFEHEGAVKDYQFNLGQLTI
SDNHQEPQSPTSFSVVKQSLKNAQEAEAVVQFKGNKDADFYEVYEKDGDSWKLLTGSSSTTIYLPKVSRS
ASAQGTTQELKVVAVGKNGVRSEAATTTFDWGMTVKDTSLPKPLAENIVPGATVIDSTFPKTEGGEGIEG
MLNGTITSLSDKWSSAQLSGSVDIRLTKPRTVVRWVMDHAGAGGESVNDGLMNTKDFDLYYKDADGEWKL
AKEVRGNKAHVTDITLDKPITAQDWRLNVVTSDNGTPWKAIRIYNWKMYEKLDTESVNIPMAKAAARSLG
NNKVQVGFADVPAGATITVYDNPNSQTPLATLKSEVGGDLASAPLDLTNQSGLLYYRTQLPGKEISNVLA
VEVPKDDRRIKSVSLETGPKKTSYAEGEDLDLRGGVLRVQYEGGTEDELIRLTHAGVSVSGFDTHHKGEQ
NLTLQYLGQPVNANLSVTVTGQDEASPKTILGIEVSQEPKKDYLVGDSLDLSEGRFAVAYSNDTMEEHSF
TDEGVEISGYDAQKTGRQTLTLHYQGHEVSFDVLVSPKAALNDEYLKQKLAEVEAAKNKVVYNFASSEVK
EAFLKAIEAAEQVLKDHETSTQDQVNDRLNKLTEAHKALNGQEKFTEEKTELDRLTGEVQELLAAKPNHP
SGSALAPLLEKNKALVEKVDLSPEELTTAKQSLKDLVALLKEDKPAVFSDSKTGVEVHF SNKEKTVIKGL
KVERVQASAEEKKYFAGEDAHVFEIEGLDEKGQDVDLSYASIVKIPIEKDKKVKKVFFLPEGKEAVELAF
EQTDSHVIFTAPHFTHYAFVYESAEKPQPAKPAPQNTVLPKPTYQPTSDQQKAPKLEVQEEKVAFHRQEH
ENTEMLVGEQRVIIQGRDGLLRHVFEVDENGQRRLRSTEVIQEATPEIVEIGTKVKIVPAVVATQEKPAQ
NTAVKSEEASKQLPNTGTADANEALTIAGLASLGLASLALTLRRKREDKD

SEQ ID NO:163

>AnrP296493
MKKNRVFATAGLVLLAAGVLAACSSSKSSDSSAPKAYGYVYTADPETLDYLISRKNSTTVVTSNGIDGLF
TNDNYGNLAPAVAEDWEVSKDGLTYTYKIRKGVKWEFTSDGEEYAEVTAKDFVNGLKHAADKKSEAMYLAE
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NSVKGLADYLSGTSTDFSTVGVKAVDDYTLQYTLNQPEPFWNSKLTYSIFWPLNEEFETSKGSDFAKPTD
PTSLLYNGPFLLKGLTAKS SVEFVKNEQYWDKENVHLDTINLAYYDGSDQESLERNFTSGAYSYARLYPT
SSNYSKVAEEYKDNIYYTQSGSGIAGLGVNIDRQSYNYTSKTTDSEKVATKKALLNKDFRQALNFALDRS
AYSAQINGKDGAALAVRNLFVKPDFVSAGEKTFGDLVAAQLPAYGDEWKGVNLADGQDGLFNADKAKAEF
AKAKKALEADGVQFPIHLDVPVDQASKNYISRIQSFKQSVETVLGVENVVVDIQQMTSDEFLNITYYAAN
ASSEDWDVSGGVSWGPDYQDPSTYLDILKTTSSETTKTYLGFDNPNSPSVVQVGLKEYDKLVDEAAKETS
DLNVRYEKYAAAQAWLTDSSLFIPAMASSGAAPVLSRIVPFTGASAQTGSKGSDVYFKYLKLQDKAVTKE
EYEKAREKWLKEKAESNEKAQKELASHVK

SEQ ID NO:164

>AnrpP494895
MSQSYINVIGAGLAGSEAAYQIAERGIPVKLYEMRGVKSTPQHKTDNFAELVCSNSLRGDALTNAVGLLK
EEMRRLGSVILESAEATRVPAGGALAVDRDGFSQMVTEKVANHPLIEVVRDEITELPTDVITVIATGPLT
SDALAEKIHALNDGDGFYFYDAAAPIIDVNTIDMSKVYLKSRYDKGEAAYLNAPMTKQEFMDFHEALVNA
EEAPLNSFEKEKYFEGCMPIEVMAKRGIKTMLYGPMKPVGLEYPDDYTGPRDGEFKTPYAVVQLRQDNAA
GSLYNIVGFQTHLKWGEQKRVFQMIPGLENAEFVRYGVMHRNSYMDSPNLLEQTYRSKKQPNLFFAGQMT
GVEGYVESAASGLVAGINAARLFKEESEVIFPETTAIGSLAHYITHADSKHFQPMNVNFGIIKELEGERI
RDKKARYEKIAERALADLEEFLTV

SEQ ID NO:165

>AnrpP571567
MSEKSREEEKLSFKEQILRDLEKVKGYDEVLKEDEAVVRTPANEPSTEELMADSLSTVEEIMRKAPTVPT
HPSQGVPASPADEIQRETPGVPSHPSQDVPSSPAEESGSRPGPGPVRPKKLEREYNETPTRVAVSYTTAE
KKAEQAGPETPTPATETVDIIRDTSRRSRREGAKPVKPKKEKKSHVKAFVISFLVFLALLSAGGYFGYQY
VLDSLLPIDANSKKYVTVGIPEGSNVQEIGTTLEKAGLVKHGLIFSFYAKYKNYTDLKAGYYNLQKSMST
EDLLKELQKGGTDEPQEPVLATLTIPEGYTLDQIAQAVGQLQGDFKESLTAEAFLAKVQDETFISQAVAK
YPTLLESLPVKDSGARYRLEGYLFPATYSIKESTTIESLIDEMLAAMDKNLSPYYSTIKSKNLTVNELLT
IASLVEKEGAKTEDRKLIAGVFYNRLNRDMPLQSNIAILYAQGKLGQNISLAEDVAIDTNIDSPYNVYKN
VGLMPGPVDSPSLDAIESSINQTKSDNLYFVADVTEGKVYYANNQEDHDRNVAEHVNSKLN

SEQ ID NO:166

>AnrP618213
MSNEKNTNTNVEKKDATVVAHEIKGELTYEDKVIQKIIGLSLENVSGLLGIDGGFFSNLKEKIVNSDDVT
SGVNVEVGKTQVAVDLNVIVEYQKNVPALYSEIREIVSSEVAKMTDLEIVEINVNVVDIKTKEQHEADSV
SLQDRVSDVAESTGEFTSEQFEKAKSGLGSGFSTVQEKVSEGVEAVKGAANGVVSHENTRVN

SEQ ID NO:167

>AnrP628331
MPQISKEALIEQIKDGIIVSCQALPHEPLYTEAGGVIPLLVKAAEQGGAVGIRANSVRDIKEIKEVTKLP
IIGIIKRDYPPQEPFITATMKEVDELAELDIEVIALDCTKRERYDGLEIQEFIRQVKEKYPNQLLMADTS
IFEEGLAAVEAGIDFVGTTLSGYTSYSPKVDGPDFELIKKLCDAGVDVIAEGKIHTPEQAKQILEYGVRG
IVVGGAITRPKEITERFVASLK

SEQ ID NO:168

>AnrP662295
MFASKSERKVHYSIRKFSIGVASVVVASLVMGSVVHATENEGITQVATSYNKANESQTEHRKAAKQVDED
IKKMLSEIQEYIKKMLSEIQLDKRKHTQNVNLNRKLSAIQTKYLYELRVLKEKSKKEELTSKTKKELDAA
FEKFKKEPELTKKLAEAKQKAKAQKEEDFRNYPTNTYKTLELEIAEFDVKVKEAELELVKEEAKPRNEEK
IKQAKAKVESKKAEATRLEEIKTERKKAEEEAKRKAEESEKKAAEAKQKVDTKEQGKPKRRAKRGVSGEL
ATPDKKENDAKSSDSSVGEETLPSPSLNMANESQTEHRKDVDEYIKKMLSEIQLDRRKHTQNVNLNIKLS
AIKTKYLYELSVLKENSKKEELTSKTKAELTAAFEQFKKDTLKPEKKVAEAEKKVEEAKKKAKDQKEEDR
RNYPTNTYKTLELEIAESDVKVKKAELELVKEEANESRNEEKIKQAKEKVESKKAEATRLEKIKTDRKKA
EEEAKRKAEESEKKAAEAKQKVDAEEYALEAKIAELEYEVQRLEKELKEIDESDSEDYLKEGLRAPLQSK
LDTKKAKLSKLEELSDKIDELDAEIAKLEVQLKDAEGNNNVEAYFKEGLEKTTAEKKAELEKAEADLKKA
VDEPETPAPAPQPAPAPEKPAEKPAPAPAPEKPAPAPEKPAEKPAEKPAEEPAEKPAPAPEKPAPTPEKP
APTPETPKTGWKQENGMWYFYNTDGSMATGWLQNNGSWY

SEQ ID NO:169

>AnrpP72010
MKKDELFEGFYLIKSADLRQTRAGKNYLAFTFQDDSGEIDGKLWDAQPHNIEAFTAGKVVHMKGRREVYN
NTPQVNQITLRLPQAGEPNDPADFKVKSPVDVKEIRDYMSQMIFKIENPVWQRIVRNLYTKYDKEFYSYP
AAKTNHHAFETGLAYHTATMVRLADAISEVYPQLNKSLLYAGIMLHDLAKVIELTGPDQTEYTVRGNLLG
HIALIDSEITKTVMELGIDDTKEEVVLLRHVILSHHGLLEYGSPVRPRIMEAEIIHMIDNLDASMMMMST
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SEQ ID NO:170

>AnrP7572 .
MKKNRVFATAGLVLLAAGVLAACSSSKSSDSSAPKAYGYVYTADPETLDYLISSKNSTTVVTSNGIDGLE
TNDNYGCNLAPAVAEDWEVSKDGLTYTYKIRKGVKWFTSDGEEYAEVTAKDFVNGLKHAADKKSEAMYLAE
NSVKGLADYLSGTSTDFSTVGVKAVDDY TLOYTLNQPEPFWNSKLTYSIFWPLNEEFETSKGSDFAKPTD
PTSLLYNGPFLLKGLTAKSSVEFVKNEQYWDKENVHLDTINLAYYDGSDQESLERNFTSGAYSYARLYPT
SSNYSKVAEEYKDNIYYTQSGSGIAGLGVNIDRQSYNYTSKTTDSEKVATKKALLNKDFRQALNFATLDRS
AYSAQINGKDGAALAVRNLFVKPDFVSAGERKTFGDLVAAQLPAYGDEWKGVNLADGODGLFNADKAKAEF
AKAKKALEADGVQFPIHLDVPVDQASKNYISRIQSFKQSVETVLGVENVVVDIQOMTSDEFLNITYYAAN
ASSEDWDVSGGVSWGPDYQDPSTYLDILKTTSSETTKTYLGFDNPNSPSVVQVGLKEYDKLVDEAARETS
DLNVRYEKYAAAQAWLTDSSLFIPAMASSGAAPVLSRIVPFTGASAQTGSKGSDVYFKYLKSQDKVVTKE
EYEKAREKWLKEKAESNEKAQKELASHVK

SEQ ID NO:171

>AnrP770375
MPITSLEIKDKTFGTRFRGFDPEEVDEFLDIVVRDYEDLVRANHDKNLRIKSLEERLSYFDEIKDSLSQS
VLIAQDTAERVKQAAHERSNNI THQAEQDAQRLLEEAKYKANEILRQATDNAKKVAVETEELKNKSRVEFH
ORLKSTIESQLAIVESSDWEDILRPTATYLQTSDEAFKEVVSEVLGEPIPAPTIEEEPIDMTRQFSQAEMA
ELQARIEVADKELSEFEAQIKQEVEAPTPVVSPQVEEEPLLIQLAQCMKNQK

SEQ ID NO:172

>AnrP200265
MKKKFALSFVALASVALLAACGEVKSGAVNTACNSVEEKTIKIGFNFEESGSLAAYGTAEQKGAQLAVDE
INAAGGIDGKOIEVVDKDNKSETAEAASVITNLVTQSKVSAVVGPATSGATAAAVANATKAGVPLISPSA
TODGLTKGODYLFIGTFQDSFQGKI I SNYVSEKLNAKKVVLYTDNASDYAKGTIAKSFRESYKGEIVADET
FUVAGDTDFQAALTKMKGKDFDAIVVPGYYNEAGKIVNQARGMGIDKPIVGGDGFNGEEFVQQATAEKASN
IYFISGFSTIVEVSAKAKAFLDAYRAKYNEEPSTFAALAYDSVHLVANAAKGARKNSGEIKNNLAKTKDFE
GVTGQTSFDADHNTVKTAYMMTMNNGKVEAAEVVKP

SEQ ID NO:173

>AnrP906899
MSDLKKYEGVIPAFYACYDDQGEVSPERTRALVQYFIDKGVQGLYVNGSSGECIYQSVEDRKLILEEVMA
VAKGKLTIIAHVACNNTKDSMELARHAESLGVDAIATIPPIYFRLPEYSVAKYWNDISSAAPNTDYVIYN
IPOLAGVALTPSLYTEMLKNPRVIGVRNS SMPVQDIQTFVSLGGEDHIVFNGPDEQFLGGRLMGARAGIG
GTYGAMPELFLKLNQLIADKDLETARELQYATINAIIGKLTSAHGNMYGVIKEVLKINEGLNIGSVRSPLT
PVTEEDRPVVEAAAALIRETKERFL

SEQ ID NO:174

>AnrP913599
MEKNIKQYVTLGTVVVLSAFVANSVAAQETETSEVSTPKLVQPVAPTTPISEVQPTSDNSSEVTVQPRTV
ETTVKDPS STAEETPVLEKNNVTLTGGGENVTKELKDKFTSGDFTVVIKYNQSSEKGLQALFGISNSKPG
QONSYVDVFLRDNGELGMEARDTS SNKNNLVSR PASVWGKYKQEAVTNTVAVVADSVKKTY SLYANGTKV
VEKKVDNFLNIKDIKGIDYYMLGGVKRAGKTAFGFNGTLENIKFFNSALDEETVKKMT TNAVTGHLIYTA
NDTTGSNYFRIPVLYTFSNGRVFSSIDARYGGTHDFLNKINIATSY SDDNGKTWTKPKLTLAFDDFAPVP
LEWPREVGGRDLQI SGEGATYIDSVIVEKKNKQVLMFADVMPAGVSFREATRKDSGYKQIDGNY YLKLRKQ
GDTDYNYTIRENGTVYDDRTNRPTEFSVDKNFGIKONGNYLTVEQYSVSFENNKKTEYRNGTKVHMNIFY
KDALFKVVPTNYIAYISSNDHGESWSAPTLLPPIMGLNRNAPYLGPGRGT IESSTGRILIPSYTGKESAF
TYSDDNGASWKVKVVPLPSSWSAEAQFVELSPGVIQAYMRTNNGKIAYLTSKDAGTTWSAPEYLKFVSNE
SYGTQLSIINYSQLIDGKKAVILSTPNSTNGRKHGQIWIGL INDDNTIDWRYHHDVDYSNYGYSYSTLTE
LPNHEIGLMFEKFDSWSRNELHMKNVVPY ITFKIEDLKKN

SEQ ID NO:175

>AnrP973305

MSQIWTKEKFISQVQOGGVIVSCQALPGEALYNEEFSLMPFMAKAAT, EAGAVGIRANSVRDIKATIQKVVDL
PIIGIIKRDYPPOEPYITATMKEVDELVECGTTVIAFDATLRPRYDGLVVSEFIKKIKEKYPNQLLMADV
SNLDEGLYAFKSGVDFVGTTLSGYTSTSVQSDEPDFELMRKKLADFNIPVIAEGKIHYPEQLKKAYSLGVT
SVVIGGAITRPRKEITAQRFINVIK
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>ANrP570195

MKS LTKKIKATLAGVAALFAVFAPSFVSAQESSTYTVKEGDTLSEIAETHNTTVEKLAENNHIDNIHL Y
VDOELVIDGPVAPVATPAPATYAAPAAQDETVSAPVAETPVVSETVVSTVSGSEAEAKEWIAQKESGGSY
TATNCRYIGRYOLTDSYLNGDY SAENQERVADAYVAGRYGSWTAAKNFWLNNGWY

SEQ ID NO:177

>AnrP506333
MKKIVKYSSLAALALVAAGVLAACSGGAKKEGEAASKKEIIVATNGSPKPFIYEENGELTGYEIEVVRAI
FKDSDKYDVKFEKTEWSGVFAGLDADRYNMAVNNLSYTKERAEKYLYAAPIAQNPNVLVVKKDDSSIKSL
DDIGGKSTEVVQATTSAKQLEAYNAEHTDNPTILNYTKADLQQIMVRLSDGQFDYKIFDKIGVETVIKNQ
GLDNLKVIELPSDQQPYVYPLLAQGQDELKSFVDKRIKELYKDGTLEKLSKQFFGDTYLPAEADIK

SEQ ID NO:178

>AnrP4742
MNLLIMGLPGAGKGTQAAKIVEQFHVAHISTGDMFRAAMANQTEMGVLAKSYIDKGELVPDEVTNGIVKE
RLSQDDIKETGFLLDGYPRTIEQAHALDKTLAELGIELEGVINIEVNPDSLLERLSGRIIHRVTGETFHK
VFNPPVDYKEEDYYQREDDKPETVKRRLDVNIAQGEPIIAHYRAKGLVHDIEGNQDINDVFSDIEKVLTN
LK

SEQ ID NO:179

>AnrP867168
MVKIGLFCAAGFSTGMLVNNMKIAAQSSGVEAEIEAFSQSKLADYAPNIDVALLGPQVAYTLDKSKEICD
KCDVPIAVIPMMDYGMLDGKKVLDLALSLISG

SEQ ID NO:180

>AnrP150728
MRIFASPSRYIQGENALFENAKSILDLGNYPILLCDQLVYDIVGKRFEDYLHRYGFHIVLALFNGEASDN
EINRVVALAEKENCDSIIGLGGGKTIDSAKAIADLIEKPVIIAPTIASTDAPVSALSVIYTDEGAFDHYL
FYSKNPDLVLVDTKVISQAPKRLLASGIADGLATWVEARAVMQANGKTMLGQQQTLAGVAIAKKCEETLF
ADGLQAMAACEAKVVTPALENIVEANTLLSGLGFESGGLAAAHAIHNGFTALTGDIHHLTHGEKVAYGTL
VQLLLENRPKEELDKYIEFYKKIGMPTTLKEMHLDQVGYDDLIKVGKQATMEGETIHQMPFKISPSDVAQ
ATITAVDAYVNSK

SEQ ID NO:181

>ANrP264781
MRKTPSHTEKKMVYSIRSLKNGTGSVLIGASLVLLAMATPTISSDESTPTTNEPNNRNTTTLAQPLTDTA
ADSCKNESDTSSPRNANASLEKTEEKPATEPTTSTS PVTTETKAEEPTEDNYFRIHVKKLPEENKDAQGL
 WTWDDVEKPSENWPNGALSFKDAKKDDYGYYLDVKLKGEQAKKISFLINNTAGKNLTGDKSVEKLVPKMN
EAWLDODYKVFSYEPQPAGTVRVNYYRTDGNYDKKSLWYWGDVKNPS SAQWPDGTDFTATGKYGRY IDIP
1L.NEAAREFGFLLLDESKQGDDVKIRKENYKFTDLKNHSQIFLKDDDESIYTNPYYVHDIRMTGAQHVGTS
STESSFSTLVGAKKEDILKHSNITNHLGNKVTITDVAIDEAGKKVTYSGDFSDTKHPYTVSYNSDQFTTK
TSWHLKDETYSYDGKLGADLKEEGKQVDLTLWS PSADKVSVVVYDKNDPDKVVGTVALEKGERGTWKQTL
DSTNKLGITDFTGYYYQYQIERQGKTVLALDPYAKST,AAWN SDDAKIDDAHKVAKAAFVDPAKLGPQDLT
YGKIHNFKTREDAVIYEAHVRDFTSDPATIAKDLTKPFGTFEAFIEKLDYLKDLGVTHIQLLPVLSYYFVN
ELKNHERLSDYASSNSNYNWGYDPONYFSLTGMYSSDPKNPEKRIAEFKNL INEIHKRGMGATITL.DVVYNH
TAKVDIFEDLEPNYYHFMDADGTPRTSFGGGRLGTTHHMTKRLLYVDS IKYLVDTYKVDGFREDMMGDHDA
ASTEEAYKAARALNPNL TMLGEGWRTYAGDENMPTKAADQDWMKHTDTVAVEF SDDIRNNLKSGYPNEGQP
AFTTGCKRDVNTIFKNLIAQPTNFEADSPGDVIQYIAAHDNLTLFDITAQSIKKDPSKAENYAETHRRLR
LGNLMVLTAQGTPFIHSGOEYGRTKQFRDPAYKT PVAEDKVPNKSHLLRDKDGNPFDYPYFIHDSYDSSD
AVNKFDWTKATDGKAY PENVKSRDYMKGL TALRQSTDAFRLKSLQDIKDRVHLITVPGQONGVEKEDVVIG
YOI TAPNGDIYAVFVNADEKAREFNLGTAFAHLRNAEVLADENQAGSVGIANPKGLEWTEKGLKLNALTA
TVLRVSONGTSHESTAEEKPDSTPSKPEHQDPAPEARPDSTKPDAKVADAENKP SQATADSQAEQPAQEA
QASSVKEAVONESVENSSKKNIPATPDROAELPNTGIKNENKLLFAGI SLLALLGLGFLLKNKKEN

SEQ ID NO:182

>AnrP641284
MILQYVYWSVYMQTKTKKLIVSLSSLVLSGFLLNHYMTVGAEETTTNTIQQSQKEVQYQQRDTKNLVENG
DFGQTEDGSSPWTGSKAQGWSAWVDQKNSSADASTRVIEAKDGAITISSPEKLRAAVHRMVPIEAKKKYK
LRFKIKTDNKVGIAKVRIIEESGKDKRLWNSATTSGTKDWQTIEADYSPTLDVDKIKLELFYETGTGTVS
FKDIELVEVADQPSEDSQTDKQLEEKIDLPIGKKHVFSLADYTYKVENPDVASVKNGILEPLKEGTTNVI
VSKDGKEVKKI PLKILASVKDTYTDRLDDWNGIIAGNQYYDSKNEQMAKLNQELEGKVADSLSSTSSQAD
RIYLWEKFSNYKTSANLTATYRKLEEMAKQVTNPSSRYYQDETVVRTVRD SMEWMHKHVYNSERSTVGNW
WDYEIGTPRATNNTLSLMKEYFSDEEIKKYTDVIEKFVPDPEHFRKTTDNPFKALGGNLVDMGRVKVIAG
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LLRKDDQEISSTIRSIEQVFKLVDQGEGFYQDGSYIDHTNVAYTGAYGNVLIDGLSQLLPVIQKTKNPLID
KDKMQTMYHWIDKSFAPLLVNGELMDMSRGRSISRANSEGHVAAVEVLRGTHRIADMSEGETKQRLQSLV
RTIVQSDSYYDVFKNLKTYKDISLMOSLLSDAGVASVPRTSYLSAFNKMDKTAMYNAEKGFGIGLSLESS
RTLNYEHMNRKENKRGWYTSDGMFYLYNGDLSHY SDGYWPTVNPYKMPGTTETDAKRADSDTGKVLPSAFV
GTSKLDDANATATMDFTNWNQTLTAHKSWFMLKDKIAFLGSNIQNTSTDTAATTIDOQRKLESSNPYKVYV
NDKEASLTEQEKDYPETQSVFLESSDSKKNIGYFFFKKSSISMSKALOKGAWKDINEGQSDKEVENEFLT
ISQAHKONGDSYGYMLIPNVDRATFNQMIKELESSLIENNETLQSVYDAKQGVWGIVKYDDSVSTISNQE
QVLKRGVYTIRKEGDEYKIAYYNPETQESAPDQEVFKKLEQAAQPQVONSKEKEKSEEEKNHSDOKNLPQ
TGEGQSILASLGFLLLGAFYLFRRGKNN

SEQ ID NO:183

>AnrP136162
MTNTSFSIEQFSLKGKIALITGASYGIGFATAKSYAEAGATIVFNDINQDLVNKGIEAYREVGTEAHGYV
CDVTDEDGIQAMVKQIEQEVGVIDILVNNAGI IRRVPMCEMSAADFRKVIDIDLNAPFIVSKAVIPSMIK
KGHGKITINICSMMSELGRETVSAYAARKGGLKMLTRNTIASEYGGANIQCNGIGPGYIATPQTAPLRELQE
DGSRHPFDQF I IAKTPAARWGNPEDLMGPAVFLASDASNFVNGHILYVDGGILAYIGKQPE

SEQ ID NO:184

>AnrP97557
MNNNFNNFNNMDDLFNQLMGGMRGYSSENRRYLINGREVTPEEFAHYRATGQLPGNAETDVOMPQOASGM
KOGGVLAKLGRNLTAEAREGKLDPVIGRNKELQETSEILSRRTKNNPVLVGDAGVGKTAVVEGLAQATVN
GDVPAATKNKEIISIDISGLEAGTQYRGSFEENVQONLVNEVKEAGNIILFFDETHQILGAGSTGGDSGSK
GLADILKPALSRGELIVIGATTODEYRNTILKNAALARRFNEVKVNAPSAENTFKILQGIRDLYQQHHNV
ILPDEVLKAAVDYSVQYIPQRSLPDKAIDLVDVTAAHLAAQHPVTDVHAVEREIETEKDKQERAVEAEDE
EAALNYKTRIAELERKIENHTEDMKVTASVNDVAESVERMTGIPVSQMEASDIERLKDMAHRLQDKVIGQ
DKAVEVVARAIRRNRAGFDEGNRPIGNFLFVGSTGVGKTELAKQLALDMFGTQDAIIRLDMSEYSDRTAV
SKLIGTTAGYVCYDDNSNTLTERVRRNPYSTIILLDEIEKADPQVITLLLOVLDDGRLTDGOGNTVNEFKNT
VIILATSNAGEFGYEANLTEDADKPELMDRLKPFFRPEFLNRFNAVIEFSHLTKEDLSKIVDLMLAEVNQTL
AKRKDIDLVVSQAAKDYITEEGYDEVMGVRPLRRVVEQEIRDKVTDFHLDHLDAKHLEADMEDGVLVIREK
v

SEQ ID NO:185

>AnrP261700
MNKGLFEKRCKYSIRKFSLGVASVMIGATFFGTSPVLADSVQSGSTANLPADLATALATAKENDGHDFEA
PKVGEDQGSPEVTDGPKTEEELLALEKEKPAEEKPKEDKPAAAKPETPKTVTPEWQTVEKKEQQGTVTIR
EEKGVRYNQLSSTAQONDNAGK PALFEKKGLTVDANGNATVDLTIFKDDSERGKSRFGVEFLKFKDTKNNVEYV
GYDKDGWFWEYKSPTTSTWYRGSRVAAPETGSTNRLSITLKSDGOQLNASNNDVNLFDTVITLPAAVNDHLK
NEKKILLKAGSYDDERTVVSVKTDNQEGVKTEDTPAEKETGPEVDDSKVTYDTIQSKVLKAVIDQAFPRV
KEYSLNGHTLPGOVQOFNQVFINNHRITPEVIYRKINETTAEYLMKLRDDAHL INAEMTVRLOVVDNQLH
FDVTKIVNHNQVTPGQKIDDERKLLSSISFLGNALVSVSSDQTGAKFDGATMSNNTHVSGDDHIDVTNPM
KDLAKGYMYGFVSTDKLAAGVWSNSQONSYGGGSNDWTRLTAYKETVGNANYVGTHSSEWQWEKAYRGIVEF
PEYTKELPSAKVVITEDANADKKVDWQDGAIAYRSIMNNPQGWKKVKDITAYRITAMNFGSQAQNPFLMTL
DGIKKINLHTDGLGOGVLLKGYGSEGHDSGHLNYADIGKRIGGVEDFKTLIEKAKKYGAHLGIHVNASET
YPESKYFNEKILRKNPDGSYSYGWNWLDQGINIDAAYDLAHGRLARWEDLKKKLGDGLDFIYVDVWGNGQ
SCDNGAWATHVLAKEINKQGWRFAIEWGHGGEYDSTFHHWAADL TYGGYTNKGINSATI TREF IRNHQKDAW
VGDYRSYGGAANYPLLGGYSMKDFPEGWQGRSDYNGYVTNLFAHDVMTKYFQHFTVSKWENGTPVIMTDNG
STYKWITPEMRVELVDADNNKVVVTRKSNDVNSPQYRERTVTLNGRVIQDGSAYLTPWNWDANGKKLSTDK
EKMYYENTQAGATTWTLRPSDWAKSKVYLYKLTDQGKTEEQELTVKDGKITLDLLANQPYVLYRSKQTNPE
MSWSEGMHIYDQGFNSGTLKHWTISGDASKAEIVKSQGANDMLRIQGNKEKVSLTQKLTGLKPNTKYAVY
VGVDNRSNAKASITVNTGEKEVTTYTNKSLALNYVKAYAHNTRRNNATVDDTSYFONMYAFFTTGSDVSN
VTLTLSREAGDEATYFDEIRTFENNSSMYGDKHDTGKGTFKQDFENVAQGIFPEFVVGGVEGVEDNRTHLS
EKHDPYTQRGWNGKKVDDVIEGNWSLKTNGLVSRRNLVYQTIPONFRFEAGKTYRVTFEYEAGSDNTYAF
VVGKGEFQSGRRGTQASNLEMHELPNTWTDSKKAKKATFLVTGAETGDTWVGIYSTGNASNTRGDSGGNA
NFRGYNDFMMDNLQIEEITLTGKMLTENALKNYLPTVAMTNY TKESMDALKEAVFNLSQADDDISVEEAR
AETAKIEALKNALVQKKTALVADDFASLTAPAQAQEGLANAFDGNLSSLWHTSWGGGDVGKPATMVLKEA
TEITGLRYVPRGSGSNGNLRDVKLVVTDESGRKEHTFTATDWPDNNKPKDIDFGKTIKAKKIVLTGTKTYG
DGGDKYQSAAELIFTRPQVAETPLDLSGYEAALAKAQKLIDKDNQEEVASVOASMKYATDNHLLTERMVE
YFADYLNQLKDSATKPDAPTVEKPEFKLSSVASDQGKTPDYKQETARPETPEQILPATGESQFDTALFLA
SVSLALSALFVVKTKKD
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>AnrP1l75901
MKLEHKNIFITGSSRGIGLAIAHKFAQAGANIVLNSRGAISEELLAEFSNYGIKVVRPILSGDVSDFADAKR
MIDQAIAELGSVDVLVNNAGITQDTLMLKMTEADFEKVLKVNLTGAFNMTQSVLK PMMKAREGAT TNMSS
VVGLMGNIGQANYAASKAGLIGFTKSVAREVASRNIRVNVIAPGMI ESDMTATLSDKIKEATLAQT PMKE
FGQAEQVADLIVFLAGQDYLTGQVVAIDGGLSM

SEQ ID NO:187

>AnrP58038
MTFNNKTIEELHNLLVSKEISATELTOATLENTIKSREEALNSFVTIAEEQALVQOAKATDEAGIDADNVLS
GIPLAVKDNISTDGILTTAASKMLYNYEPIFDATAVANAKTKGMIVVGKTNMDEFAMGGSGETSHYGATK
NAWDHSKVPGGSSSGSAAAVASGOVRLSLGSDTGGSIRQPAAFNGIVGLKPTYGTVSRFGLIAFGSSLDQ
IGPFAPTVKENALLLNAIASEDAKDSTSAPVRIADFTSKIGODIKGMKIALPKEYLGEGIDPEVKETILN
AAKHFEKLGAIVEEVSLPHSKYGVAVYYIIASSEASSNLOQRFDGIRYGYRAEDATNLDEIYVNSRSQGFG
EEVKRRIMLGTFSLSSGYYDAYYKKAGQVRTLIIQDFEKVFADYDLILGPTAPSVAYDLDSLNHDPVAMY
LADLLTIPVNLAGLPGISIPAGFSQGLPVGLOLIGPKHSEETIYQVAAAFEATTGYHKQQPVIFGGDN

SEQ ID NO:188

>AnrP561535
MNQTVEYIKELTATASPTGFTREIADYLVKTLEGFGYQPVRTSKGGVNVTIKGONDEQHRYVTAHVDTLG
ATIVRAVKPDGRLKMDRIGGFPWNMIEGENCTIHVASTGERKVSGTILIHQTSCHVYKDAGTAERTQODNMEV
RLDAKVTSEKETRALGIEVGDFISFDPRTVVTETGFIKSRHLDDKVSAAILLNLLRIYKEEKIELPVTTH
FAFSVFEEVGHGANSNIPAQVVEYLAVDMGAMGDDQQTDEYTVSICVKDASGPYHYDFROHLVALAKEQD
IPFRKLDIYPFYGSDASAAMSAGAEVKHALLGAGIESSHSYERTHIDSVIATERMVDAYLXSTLVD

SEQ ID NO:189

>AnrP876509
MSVLEIKDLHVEIEGKEILKGVNLTLKTGEIAAIMGPNGTGKSTLSAATMGNPNYEVTKGEVLFDGVNIL
ELEVDERARMGLFLAMQYPSEIPGITNAEFLRAAMNAGKEDDEKISVREF ITKLDEKMELLNMKEEMAER
YLNEGFSGGEKKRNEILQLLMLEPTFALLDEIDSGLDIDATLKVVSKGVNAMRGEGFGAMIITHYQRLLNY
ITPDVVHVMMEGRVVLSGGPELAARLEREGYAKLAEELGYDYKEEL

SEQ ID NO:190

>AnrP394514

MKRIAVLTSGGDAPGMNAAIRAVVRQATI SEGMEVFGIYDGYAGMVAGETHPLDAASVGDIISRGGTFLHS
ARYPEFAQLEGQLKGIEQLKKHGIEGVVVIGGDGSYHGAMRLTEHGFPAIGLPGTIDNDIVGTDFTIGFD
TAVTTAMDAIDKIRDTSSSHRRTFVIEVMGRNAGDIALWAGIATGADELIIPEAGFKMEDIVASIKAGYE
CGKKENITIVLAEGVMSAAEFGOKLKEAGDTSDLRVTELGHIQRGCGSPTARDRVLASRMGAHAVKLLKEGT
GGVAVGIRNEKMVENPILGTAEEGALFSLTAEGKIVVNNPHKADIELSSLNKSLS

SEQ ID NO:191

>AnrP598862
MRKRKLFLTSAAILWAVTAMNSVHAATDVQKVIDETYVQPEYVLGSSLSEDQKNQTLKKLGYNASTDTKEL
KTMTPDVY SKIMNVANDSSLQLYSSAKIQKLGDKSPLEVKIETPENITKVTODMYRNAAVTLGMEHAKIT
VAAPIPVIGESALAGIYYSLEANGAKVPOANKDLAQEELKALSDINAENKDKSGYDANKINVALADIKSG
LAKAKESKGNLTEEDIRKIVEDTLRENYKLDQVITGNQINI I INFALNLSKSDILSNADFTKTLNDLKQST
VSQAGDSFRNINLNEFDADKALEDGGNFLS SLIWQALVNFFKSFGS

SEQ ID NO:192

>AnrP167912
MYNYPMRIHYHRKNGEYDTCSFVKSQDQRIDLLTYKEDYFGALFSFEHPSSHVIESLNFVVHTGQTSKEY
SIRFNHYPLLTEVWILEGDDRIYYSENPATASPFYRKNQNPFAFDKAINSASFDHHWGYQGELGCRVEDNQ
AHFSLWSPTATEVQVVVYESAANDAPVWKTFEMKRGNSYSYNHRKDNTIGVWSLDVEEDLVGKTYQYQVQF
PHHQTLTRDPYTIATSPDGKRSALLSHVEKQVENFEVKHGSEATWRLENPCKAVICEMHIRDLTKSPTSG
VDEHLRGTFLGAAQAGTVNQYGQSTAFDY IKKLGYNYVQLOPIADRHKEYDEDGNVTYNWGYDPONYNAP
ETSFSTNPDDPAQVIRDLKVMVQAYHDAGIGVIMDVVYNHTFSVVDAPFQTTVPDYYYRMNPDGTFQNGT
GVGNETASEHEMFREKYMIDSLLYWVQEYNIDGFRFDLMGIHDVKTMOMIRQSLDEIDSNIILYGEGWDMG
TGLAPYDKAKKDNAYQOMPNIGFFNDNQRDAVKGGEVYGAIKSGFVSGAATEPILAKATIL,GSRELGSYTHP
NOQVLNYVEAHDNYNLHDLLATLHPDOSSEQIMRKVETATAMNLLMOGMAFMEIGQEFGRTKLVATGENGE
LTHDDRERAMNSYNAPDSVNQVNWNLINERQDSIEFIRQVIRLKTKTGAFSYSSYDEIYHHVFVHSAIEH
SGCLIYEVHGKEHLLVVVNAKSEPYQFENAGNLAMLVINSRSKEDNVLNDISLAVLSVL
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>AnrP41710
MTSTKQHKKVILVGDGAVGSSYAFALVNQGIAQELGIIEIPQLHEKAVGDALDLSHALAFTSPKKIYAAQ
¢SDCADADLVVITAGAPOKPGETRLDLVGKNLAINKSIVTOVVESGFKGIFLVAANPVDVLIY STWKFSG
FPKERVIGSGTSLDSARFRQALAEKLDVDARSVHAYIMGEHGDSEFAVWSHANIAGVNLEEFLKDTQNVQ
EAELIELFEGVRDAAYTIINKKGATYYGIAVALARITKAILDDENAVLPLSVFQEGQYGVENVFIGQPAV
VGAHGIVRPVNTPLNDAETOKMOASAKELQAT IDEAWKNPEFQEA

SEQ ID NO:194

>AnrP192124

MKKRKKLALSLIAFWLTACLVGCASWIDRGES ITAVESTALQPLVEVAADEFGTIHVGKTVNVOGGGSGT
GLSQVOSGAVDIGNSDVFAEEKDGIDASALVDHKVAVAGLALTVNREVDVDNLTTEQLRQIFIGEVTNWK
EVGGKDLPISVINRAAGSGSRATFDTVIMEGQSAMQOSQEQDSNGAVKS IVSKSPGAT SYLSLTYIDDSVK
SMKLNGYDLSPENTS SNNWPLWSYEHMYTLGQPNELAAEFLNFVLSDETQEGIVKGLKY IPIKEMKVEKD
AAGTVTVLEGRQ

SEQ ID NO:195

>AnrP609662
MYDTIIIGAGPAGMTAALYAARSNLKVALTIEGGLPGGOMNNTSDIENYPGYANISGPELAEKMFEPLENL
GVEHIYGYVENVEDHGDFKKVMTDDOTY ETRTVIVATGSKHRPLGVPGEEELNSRGVSYCAVCDGAFFRD
ODLLVVGGEGDSAVEEALFLTRFARTVTIVHRRDQLRAQKVLQDRAFANEKISFIWDSVVREIKGENRVES
VVFENVKTGQOVTEQAFGGVFIVVGLDPLSDFVKELNIQDOAGWIVIDNHMKTAVDGIFAVGDVRLKDLRO
VITAVGDGAIAGOEAYKFITEHS

SEQ ID NO:196

>AnrP757262

MSKIVVVGANHAGTAC INTMLDNFGNENEIVVFDONSNISFLGCGMALWIGEQIDGAEGLFY SDKEKLEA
KCAKVYMNSPVLSIDYDNKVVTAEVEGKEHKESYEKLIFATGSTPILPPIEGVEIVKGNREFKATLENVQ
FVKLYONAEEVINKLSDKSQHLDRIAVVGGGY IGVELARAFERLGKEVVLVDIVDIVLNGYYDKDFTQMM
ARNLEDHNIRLALGOTVKAIECGDGKVERLITDKESFDVDMVILAVGFRPNTALADGKIELEFRNGAFLVDK
KQETSIPGVYAVGDCATVYDNARKDTSYIALASNAVRTGIVGAYNACGHELEGIGVQGSNGI STYGLHMY
STGLTLEKAKAAGYNATETGFNDLQKPEFMKHDNHEVATKIVFDKDSREILGAQMVSHDIAT SMGIHMFS
LATQEHVTIDKLALTDLFFLPHFNKPYNY ITMAALTAER

SEQ ID NO:197

>AnrP437818

MTRYQDDFYDAINGEWQQTAETI PADKSQTGGFVDLDQEIEDLMLATTDKWLAGEEVPEDATLENFVKYHR
LVRDFDKREADGITPVLEPLLKEFQELETFADFTAKLAEFELAGKPNFLPFGVSPDFMDARINVLWASAPS
TTILPDTTYYAEEHPQREELLTLWKESSANLLKAYDFSDEEIEDLLEKRLELDRRVAAVVLSNEESSEYAK
LYHPYSYEDFKKFAPALPLDDFFKAVIGQLPDKVIVDEERFWOAAEQFY SEESWSLLKATLILSVVNLST
SYLTEDIRVLSGAYSRALSGVPEAKDKVKAAYHLAQEPFKQALGLWYAREKFSPEAKADVERKVATMIDV
YKERLLKNDWLTPETCKQATIVKLNVIKPYIGYPEELPARYKDKVVNETASLFENALAFARVEIKHSWSKW
NQPVDYKEWGMPAHMYNAYYNPORKNL IVFPAATILOAPFYDLHQSSSANYGGIGAVIAHEISHAFDTNGAS
FDENGSLXKDWWIESDYAAFKEKTQKVIDQFDGODSYGATINGKLTVSENVADLGGTIAAATEAAKREADE S
AEEFFYNFGRIWRMKGRPEFMKLLASVDVHAPAKLRVNVQVPNFDDFFTTYDVKEGDGMWRSPEERVIIW

SEQ ID NO:198

>AnrP166452
MVKLVFARHGESEWNKANLFTGWADVDLSEKGTQQAIDAGKLIKEAGIEFDQAYTSVLERATKTTNLALE
ASDQLWVPVEKSWRLNERHYGGLTGKNKAEAAEQFGDEQVHIWRRSYDVLPPNMDRDDEHSAHTDRRYAS
LDDSVIPDAENLKVTLERALPFWEDKIAPALKDGRNVFVGAHGNS IRALVKHIKGLSDDEIMDVEIPNEFP
PLVFEFDEKLNVVSEYYLGK

SEQ ID NO:199

>AnrP270182
MAREGFFTGLDIGTSSVKVLVAEQRNGELNVIGVSNAKSKGVKDGIIVDIDAAATATKSAISQAEEKAGT
SIKSVNVGLPGNLLQVEPTQGMIPVITSDTKEITDQDVENVVKSALTKSMTPDREVITF IPEEFIVDGFQG
TIRDPRGMMGVRLEMRGLLYTGPRTILHNLRKTVERAGVQVENVIISPLAMVOSVLNEGEREFGATVIDMG
AGQTTVATIRNQELOFTHILQEGGDYVITKDI SKVLKTSRKLAEGLKLNYGEAYPPLASKETFQVEVIGEVY
EAVEVITEAYLSEIISARIKHILEQIKQELDRRRLLDLPGGIVLIGGNATLPGMVEDLAQEVFGVRVKLYVE
NQVGIRNPAFAHVISLSEFAGOLTEVNLLAQGATIKGENDLSHQPI SFGCGMLOKTAQFVQSTPVQPAPAPE
VEPVAPTEPMADFQQOASQONKPKLADRFRGLIGSMFDE
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>AnrP348202

MSYFRNRDIDI ERNSMNRSVOERKCRYSTRKLSVGAVSMIVGAVVFGTS PVLAQEGASEQPLANETQLSG
ESSTLTDTEKSOPSSETELSGNKOEOERKDKOEEKT PRDYYARDLENVETVT EKEDVETNASNGORVDLS
SELDKLKKLENATVHMEFKPDAKAPAFYNLFSVSSATKKDEYFTMAVYNNTATLEGRGSDGKQFYNNYND
APLKVKPGOWNSVTFTVEKPTAELPKGRVRLYVNGVLSRTSTLRSGNF T KDMPDVTHVQIGATKRANNTVW
GSNLOIRNLTVYNRALTPEEVOKRSOLFKRSDLEKKLPEGAALTEKTDI FESGRNGKPNKDGIKSYRIPA
LLKTDKGTL TAGADERRL.HS SDWGDICMVTRRSEDNGKTWGDRVT I TNLRDNPKASDP S TGS PYNTDMVL
VODPETKRIFSIYDMFPEGKGIFGMSSOKEEAYKKTDGKTYQTT,YREGEKGAYTTRENGTVY TPDGKATD
YRVVVDPVKPAYSDKGDLYKGNOLLGNT YFTTNKTSPFRIAKDSYLWMS Y SODDGKTWSAPQDI TPMVKA
DWMKFLGVGPGTGIVLRNGPHKGRTL T PVYTTNNVSHLNGSQSSRT I'Y SDDHGKTWHAGEAVNDNRQOVDG
OKIHSSTMNNRRAONTESTVVOLNNGDVKLFMRGL TGDLOVATSKDGGVTWEKDIKRY PQVKDVYVOMSA
THTMHEGKEYT ILSNAGGPKRENGMVHLARVEENGEL TWLKHNP IQKGEFAYNSLQELGNGEYGILYEHT
EKGONAYTLSFRKFNWDFLSKDL I S PTEAKVKRTREMGKGY IGLEFDSEVLVNKAPTLOLANGKTARFMT
QYDTKTLLFTVDSEDMGOKVTGLAEGAT ESMHNLPVSVAGTKLSNGMNGSEAAVHEV PEYTGPLGTSCEE
PAPTVEKPEYTGPLGTSGEEPAPTVEKPEYTGPLGTAGEEAAPTVEKPEFTGGVNGTEPAVHEIAEYKGS
DSLVTLTTKEDYTYKAPLAQOAL PETGNKESDLLASLGLTAFFLGLEFTLGKKREQ

SEQ ID NO:201

>AnrP260849
MARNVVITGATSCIGEATARAVLEQGEDVVLTGRRIDRLEILKSEFAVSFPNQTVWTF PLDVTDMVMVKT
VCSDILETIGRIDILVNNAGLALDLAPYODYEELDML TMLDTNVKGLMAVTHCFL,PAMIKVNQGHT TNMG
STAGIYAYAGAAVYSATKAAVKTFSDGLRIDTIATDIKVTTIQPGIVETDFSTVRFHGDKERAASVYQGI
EALQAQDIADTVVYVTSQPRRVQITDMTIMANQOATGFMIHKK

SEQ ID NO:202

>AnrP68825
MNADDTVTIYDVAREAGVSMATVSRVVNGNKNVKENTRKKVLEVIDRLDYRPNAVARGLASKKTTTVGVV
IPNITNGYFSSLAKGIDDIAEMYKYNIVLANSDEDNEKEVSVVNTLFSKQVDGIIYMGYHLTDKIRSEFS
RSRTPIVLAGTVDVEHQLPSVNIDYKOATIDAVSYLAKENERIAFVSGPLVDDINGKVRLVGYKETLKKA
GLTYSEGLVFESKYSYDDGYALAERLISSNATAAVVTGDELAAGVLNGLADKGVSVPEDFELITSDDSQT
SRETRPNLTTIAQPLYDLGATSMRMLTKIMHKEELEEREVLLPHGLTERSSTRKRK

SEQ ID NO:203

>AnrP570870
MSSKFMKSTAVLGTVTLASLLLVACGSKTADKPADSGSSEVKELTVYVDEGYKSYIEEVAKAYEKEAGVK
VTLKTGDALGGLDKLSLDNQSGNVPDVMMAPYDRVGSLGSDGQLSEVKLSDGAKTDDTTKSLVTAANGKY
YGAPAVIESLVMYYNKDLVKDAPKTFADLENLAKDSKYAFAGEDGKTTAFLADWINFYYTYGLLAGNGAY
VFGONGKDAKDIGLANDGSIAGINYAKSWYEKWPKGMODTEGAGNLIQTQFQEGKTAATIDGPWKAQAFK
DAKVNYGVATIPTLPNGKEYAAFGGGKAWVIPQAVEKNLEASQKFVDFLVATEQQKVLYDKTNEIPANTEA
RSYAEGKNDELTTAVIKQFKNTQPLPNISQMSAEVVADWLIQRIKDKGDQOK

SEQ ID NO:204

>AnrP788451
MSSKFMKSTAVLGTVTLASLLLVACGSKTADKPADSGSSEVKELTVYVDEGYKSYIEEVAKAYEKEAGVK
VTLKTGDALGGLDKLSLDNQSGNVPDVMMAPYDRVGSLEGSDGOLSEVKLSDGAKTDDTTKSLVTAANGKY
YGAPAVIESLVMYYNKDLVKDAPKTFADLENLAKDSKYAFAGEDGKTTAFLADWINFYYTYGLLAGNGAY
VFGONGKDAKDIGLANDGSIAGINYAKSWYEKWPKGMQDTEGAGNLIQTQFQEGKTAATIDGPWKAQAFK
DAKVNYGVATIPTLPNGKEYAAFGGGRAWVIPQAVENLEASQRFVDFLVATEQQRKVLYDKTNEIPANTEA
RSYAEGKNDELTTAVIKQFKNTQPLPNI SQMSAVWDPAKNMLFDAVSGOKDAKTAANDAVTLIKET IKQK
FGE

SEQ ID NO:205

>AnrpP455508

MKKTTILSLTTAAVILAAYVPNEPILADTPSSEVIKETKVGSI IQONNIKYKVLTVEGNIGTVQVGNGVT
PVEFEAGODGKPFTIPTKITVGDKVETVTEVASQAFSYYPDETGRIVYYPSSITIPSSIKKIQKKGFHGS
KAKTIIFDKGSQLEKIEDRAFDFSELEEIELPASLEYIGTSAFSFSQKLKKLTFSSSSKLELISHEAFAN
LSNLEKLTLPKSVKTLGSNLFRLITTSLKHVDVEEGNESFASVDGVLEFSKDKTQLIYYPSQRNDESYKTPK
ETKELASYSFNKNSYLKKLELNEGLEKIGTFAFADATKLEEISLPNSLETIERLAFYGNLELKELILPDN
VENFGKHVMNGLPRLKSLTIGNNINSLPSFFLSGVLDSLKEITHIKNKSTEFSVKKDTFAIPETVKFYVTS
EHIKDVLKSNLSTSNDIIVERKVDNIKQETDVAKPKKNSNQGVVGWVKDKGLWYYLNESGSMATGWVKDKG
LWYYLNESGSMATGWVKDKGLWYYLNESGSMATGWVKDRGLWYYLNESGSMATGWVKDKGLWYYLNESGS
MATGWVKDKGLWYYLNESGSMATGWVITVSGKWYYTYNSGDLLYNTTTPDGYRVNANGEWVG
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>AnrP33115

MEFSKKTRELS TKKMOERTLDLLI IGCCITGAGVALQAAASCLETGL T EMQDFAEGTSSRSTKLVHGGLR
YLKOFDVEVVSDTVSERAVVOQTAPHT PKPDPMLLPVYDEDGATFSLFRLKVAMDL YDLLAGVSNTPTAN
KVLSKDOVLERQOPNLKKEGLVGGGVYLDFRNNDARLVIENIKRANQDGAL TANHVKAEGFLFDESGKITG
VVARDLLTDOVFEIKARLVINTTGPWSDKVRNLSNKGTOF SOMRPTKGVHLVVDS SKIKVSQPVYFDTGL
GDGRMVFVLPRENKTYFGTTDTDYTGDLEHPKVTQEDVDYLLG I VNNRFPESNITIDDIESSWAGLRPLI
AGNSASDYNGGNNGTISDESFDNLIATVESYLSKEKTREDVESAVSKLESSTSEKHLDPSAVSRGSSLDR
DDNGLLTT.AGCKITDYRKMAEGAMERVVDI LKAEFDRSFKLINSKTY PVSGGEL NPANVDSETIEAFAQLG
VSRGLDSKEAHYLANLYGSNAPKVFALAHSLEQAPGLSLADTLSLHYAMRNELALS PVDFLLRRTNHMLF
MRDSLDSIVEPVLDEMGRFYDWTEEEKATYRADVEAALANNDLAELKN

SEQ ID NO:207

>AnrP474968
MEFSKKTRELSIKKMQERTLDLLIIGGGITGAGVALQAAASGLETGLIEMQDFAEGTSSRSTKLVHGGLR
YLKQFDVEVVSDTVSERAVVQQIAPHIPKPDPMLLPVYDEDGATFSLFRLKVAMDLYDLLAGVSNTPTAN
KVLSKDQVLERQPNLKKEGLVGGGVYLDFRNNDARLVIENIKRANQDGALIANHVKAEGFLFDESGKITG
VVARDLLTDQVFEIKARLVINTTGPWSDKVRNLSNKGTQFSQMRPTKGVHLVVDSSKIKVSQPVYFDTGL
GDGRMVEVLPRENKTYFGTTDTDYI'GDLEHPKVTQEDVDYLLGIVNNRFPESNITIDDIES SWAGLRPLI
AGNSASDYNGGNNGTISDESFDNLIATVESYLSKEKTREDVESAVSKLESSTSEKHLDPSAVSRGSSLDR
DDNGLLTLAGCKITDYRKMGDEALWSAWL TS SKONL'TVALN

SEQ ID NO:208

>AnrP956096
MEFSKKTRELSIKKMQOERTLDLLIIGGGITGAGVALQAAASGLETGLIEMODFAEGTSSRSTKLVHGGLR
YLKQFDVEVVSDTVSERAVVQQIAPHIPKSDPMLLPVYDEDGATFSLFRLKVAMDLYDLLAGVSNTPAAN
KVLSKDOVLERQPNLKKEGLVGGGVYLDFRNNDARLVIENIKRANQDGAL IANHVKAEGFLFDESGKITG
VVARDLLTDOVFEIKARLVINTTGPWSDKVRNLSNKGTQF SOQMRPTKGVHLVVDSSKIKVSQPVYFDTGL
GDCRMVFEVLPRENKTYFGTTDTDYTGDLEHPKVTQEDVDYLLGIVNNRFPESNITIDDIES SWAGLRPLI
AGNSASDYNGGNNGTISDESFDNLIATVESYLSKEKTREDVESAVSKLESSTSEKHLDPSAVSRGSSLDR
DDNGLLTLAGGKITDYRKMAEGAMERVVDILKAEFDRSFRLINSKTYPVSGGELNPANVDSETIEAFAQLG
VSRGLDSKEAHYLANLYGSNAPKVFALAHSLEQAPGLSLADTLSLHYAMRNELTLSPVDFLLRRTNHMLF
MRDSLDSIVEPILDEMGRFYDWTEEEKATYRADVEAALANNDLAELKN

SEQ ID NO:209

>AnrP794279
MKHLKTFYKKWFQLLVVIVISFFSGALGSFSITQLTOKSSVNNSNNNSTITQTAYKNENSTTQAVNKVKD
AVVSVITYSANRQNSVFGNDDTDTDSQRISSEGSGVIYRKKNDKEAY IVTNNHV INGASKVDIRLSDGTKV
PGEIVGADTFSDIAVVKISSEKVITVAEFGDSSKLTVGETATATGSPLGSEYANTVTQGIVSSLNRNVSL
KSEDGQAISTKAIQTDTAINPGNSGGPLINIQGQVIGITSSKIATNGGTSVEGLGFAIPANDATINI IEQL
EKNGKVTRPALGIOMVNLSNVSTSDIRRLNIPSNVTSGVIVRSVQSNMPANGHLEKYDVITKVDDKETAS
STDLQSALYNHSIGDTIKITYYRNGKEETTSIKLNKSSGDLES

SEQ ID NO:210

>AnrP232621
MKHEKQQRFSIRKYAVGAASVLIGFAFQAQTVAADGVTTTTENQPTIHTVSDSPQSSENRTEETPKAELQ
PEAPKTVETETPATDKVASLPKTEEKPQEEVSSTPSDKAEVVTPTSAEKETANKKAEEASPKKEEAKEVD
SKESNTDKTDKDKPAKKDEAKAEADKPETEAGKERAATVNEKLAKKKIVSIDAGRKYFSPEQLKEI IDKA
KHYGYTDLHLLVGNDGLRFMLDDMS ITANGKTYASDDVKRAIEKGTNDY YNDPNGNHLTESQMTDL INYA
KDKGIGLIPTVNSPGHMDAILNAMKELGIQONPNFSYFGRKSARTVDLDNEQAVAFTKALIDKYAAYFAKK
TEIFNIGLDEYANDATDAKGWSVLQADKYYPNEGYPVKGYEKFIAYANDLARIVKSHGLKPMAFNDGIYY
NSDTSFGSFDKDIIVSMWTGGWCEGYDVASSKLLAEKGHQILNTNDAWY Y VLGRNADGQGWYNLDQGLNGT
KNTPITSVPKTEGADIPIIGGMVAAWADTPSARYSPSRLFKLMRHFANANAEYFAADYESAEQALNEVPK
DLNRYTAESVTAVKEAEKAIRSLDSNLSRAQQODTIDQATAKLOETVNNLTLTPEALKEEEAKREVEKLAK
NKVISIDAGRKYFTLNQLKRIVDKASELGYSDVHLLLGNDGLRFLLDDMTITANGKTYASDDVKKAITIEG
TKAYYDDPNGTALTQAEVTELIEYAKSKDIGLIPAINSPGHMDAMLVAMEKLGIKNPQAHFDKVSKTTMD
LENEEAMNFVKALIGRKYMDFFAGKTKIFNFGTDEYANDATSAQGWYYLKWYQLYGKFAEYANTLAAMAKE
RCGLOPMAFNDGFYYEDKDDVQFDKDVLISYWSKGWNGYNLASPQYLASKGYKFLNTNGDWYYITL.GOKPED
GEGFLKKAIENTGKTPFNQLASTKYPEVDLPTVGSMLSIWADRPSAEYKEEEIFELMTAFADHNKDYFRA
NYNALREELAKIPTNLEGYSKESLEALDAAKTALNYNLNRNKQAELDTLVANLKAALQGLKPAATHSGSL
DENEVAANVETRPELITRTEEIPFEVIKKENPNLPAGQENI ITAGVKGERTHY ISVLTENGKTTETVLDS
QVTKEVINQVVEVGAPVTHKGDESGLAPTTEVKPRLDIQKEEI PFTTVTRENPLLLKGKTQVITRGVNGH
RSNFYSVSTSADGKEVKTLVNSVVAQEAVTQIVEVGTMVTHVGDENGQAATAEEKPKLETIPSQPAPSTAP
AEESKALPQDPAPVVTEKKLPETGTHDSAGLVVAGLMSTLAAYGLTKRKED
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SEQ ID NO:211

>AnrP79161
MANKKIRIRLKAYEHRTLDTAAAKIVESATRTGAQVAGPIPLPTERSLYTIIRATHKYKDSREQFEMRTH
KRLIDIVNPTQKTVDALMKLDLPSGVNVEIKL

SEQ ID NO:212

>AnrP480781
MANVTLFDQTGKEAGQVVLSDAVFGIEPNESVVFDVIISQRASLRQGTHAVKNRSAVSGGGRKPWRQKGT
GRARQGSIRSPQWRGGGVVFGPTPRSYGYKLPQKVRRLALKSVYSEKVAENKFVAVDALSFTAPKTAEFA
KVLAALSIDSKVLVILEEGNEFAALSARNLPNVKVATATTASVLDIANSDKLLVTQAAISKIEEVLA

SEQ ID NO:213

>AnrP37844%
MNLYDVIKKPVITESSMAQLEAGKYVFEVDTRAHKLLIKQAVEAAFEGVKVANVNTINVKPKAKRVGRYT
GFTNKTKKAIITLTADSKAIELFAAEAE

SEQ ID NO:214
>AnrP271322
MKLNEVKEFVKELRGLSQEELAKRENELKKELFELRFQAATGQLEQTARLKEVKKQIARIKTVQSEAK

SEQ ID NO:215

>AnrP19648
MIQTETRLKVADNSGAREILTIKVLGGSGRKFANIGDVIVASVKQATPGGAVKKGDVVKAVIVRTKSGAR
RADGSYIKFDENAAVIIREDKTPRGTRIFGPVARELREGGFMKIVSLAPEVL

SEQ ID NO:216

>AnrP635629
MFVKKGDKVRVIAGKDKGTEAVVLTALPKVNKVIVEGVNIVKKHQRPTNELPQGGIIEKEAAIHVSNVQV
LDKNGVAGRVGYKFVDGKKVRYNKKSGEVLD

SEQ ID NO:217

>AnrP122681
MANRLKEKYLNEVVPALTEQFNYSSVMAVPKVDKIVLNMGVGEAVSNAKSLEKAAEELALISGQKPLITK
AKKSIAGFRLREGVAIGAKVTLRGERMYEFLDKLVSVSLPRVRDFHGVPTKSFDGRGNYTLGVKEQLIFP
EINFDDVDKTRGLDIVIVTTANTDEESRALLTGLGMPFAK

SEQ ID NO:218

>AnrP311685
MVMTDPIADFLTRIRNANQAKHEVLEVPASNIKKGIAEILKREGFVKNVEIIEDDKQGVIRVFLKYGPNG
EKVITNLKRVSKPGLRVYKKREDLPKVLNGLGIAILSTSEGLLTDKEARQKNVGGEVIAYVW

SEQ ID NO:219

>AnrP199123
MLSLCLEASNRNLWRCFCVAKDDVIEVEGKVVDTMPNAMFTVELENGHQILATVSGKIRKNYIRILAGDR
VIVEMSPYDLTRGRITYRFK

SEQ ID NO:220

>Anrp449861
MIEFEKPNTITKIDENKDYGKFVIEPLERGYGTTLGNSLRRVLLASLPGAAVTSINIDGVLHEFDTVPGVR
EDVMOTILNIKGIAVKSYVEDEKIIELDVEGPAEVTAGDILTDSDIEIVNPDHYLFTIGEGSSLKATMTV
NSGRGYVPADENKKDNAPVGTLAVDSIYTPVTKVNYOQVEPARVGSNDGFDKLTLEILTNGTIIPEDALGL
SARILTEHLDLFTNLTEIAKSTEVMKEADTESDDRILDRTIEELDLSVRSYNCLKRAGINTVHDLTEKSE
AEMMKVRNLGRKSLEEVKLKL IDLGLGLKDK

SEQ ID NO:221

>AnrP498702
MKLLKKMMQVLLAVFFFGLLATNTVFANTTGGRFVDKDNRKYYVKDDHKAIYWHKIDGKTYYFGDIGEMV
VGWQYLEIPGTGYRDNLFDNQPVNEIGLQEKWYYFGQDGALLEQTDKQVLEAKTSENTGKVYGEQYPLSA
EKRTYYFDNNYAVKTGWIYEDGNWYYLNKLGNFGDDSYNPLPIGEVAKGWTQDFHVTIDIDRSKPAPWYY
LDASGKMLTDWQKVNGKWYYFGSSGSMATGWKYVRGKWYYLDNKNGDMKTGWQYLGNKWYYLRSSGAMVT
GWYQDGLTWYYLNAGNGDMK TGWFQVNGKWYYAYSSGALAVNTTVDGY SVNYNGEWVQ
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>AnrP973350
MKLLKKMMOVALAVFFFGLLATNTVFANTTGGRFVDKDNRKYY VKDDHKAT YWHK I DGKTYYFGDIGEMV
VGWQYLEIPGTCYRDNLFDNQPVNE L GLQEKWY YFGODGALLEQTDKQVLEAKTSENTGKVYGEQY PLSA
EKRTYYFDNNYAVKTGWIYEEGHWY YLNKLGNFGDDSYNPT,PIGEVAKGNTQDFHVTIDTDRSKPAPWYY
LDASGKMLTDWQKVNGKWY YFGS SGSMATGWKYVRCKWY Y L.DNKNGDMK TGWOYLGNKWY YLRSSGAMV T
GWYQDGSTWYYLDPSNGDMKIGWTKVNGKWY Y LNSNGAMVTGSQTTDCKVYNFASSGEWT

SEQ ID NO:223

>AnrP210688
MKILKKTMQVGLTVFFFGLLGTSTVFADDSEGWQFVOQENGRTYYKKGDLKETYWRVIDGKYYYFDSLSGE
MVVGWQYIPFPSKGSTIGPYPNGIRLEGFPKSEWYYFDKNGVLOEFVGWKTLEIKTKDSVGRKYGEKRED
SEDKEEKRYYTNYYFNOQNHSLETGWLYDQSNWYYLAKTEINGENYLGGERRAGWINDDSTWYYLDPTTGI
MQTGWQYLGNKWYYLRSSGAMATGWYQEGTTWY YLDHPNGDMKTGWQNLGNKWY YLRSSGAMATGWY QDG
STWYYLNAGNGDMKTGWFQVNGNWYYAYSSGALAVNTTVDGY SVNYNGEWVR

SEQ ID NO:224

>AnrP449261
MSVSFENKETNRGVLTFTISQDQIKPELDRVFKSVKKSLNVPGFRKGHLPRPIFDQKFGEEALYQDAMNA
LLPNAYEAAVKEAGLEVVAQPKIDVTSMEKGOQDWVITAEVVTKPEVKLGDYKNLEVSVDVEKEVTDADVE
ERIERERNNLAELVIKEAAAENGDTVVIDFVGSIDGVEFDGGKGENFSLGLGSGQF IPGFEDQLVGHSAG
ETVDVIVTFPEDYQAEDLAGKEAKFVTTIHEVKAREVPALDDELAKDIDEEVETLADLKEKYRKELAAAK
EETYKDAVEGAATIDTAVENAEIVELPEEMIHEEVHRSVNEFLGNLQRQGINPDMYFQITGTTQEDLHNQY
QAEAESRTKTNLVIEAVAKAEGFDASEEEIQKEVEQLAADYNMEVAQVONLLSADMLKHDITIKKAVELT
TSTATVK

SEQ ID NO:225

>AnrP551355
MKKRYLVLTALLALSLAACSQEKTKNEDGETKTEQTAKADGTVGSKSQGCAAQKKAEVVNKGDYYSIQGKY
DEIIVANKHYPLSKDYNPGENPTAKAELVKLIKAMQEAGFPLSDHYSGFRSYETQTKLYQDYVNQDGKAA
ADRYSARPGYSEHQTGLAFDVIGTDGDLVTEERAAQWLLDHAADYGFVVRYLKGKEKETGYMAEEWHLRY
VGKEAKETAASGLSLEEYYGFEGGDYVD

SEQ ID NO:226

>AnrP32375
MKKSTVLSLTTAAVILAAYAPNEVVLADTSSSEDALNISDKEKVAENKEKHENIHSAMETSQDFKEKKTA
VIKEKEVVSKNPVIDNNTSNEEAKIKEENSNKSQGDYTDSFVNKNTENPKKEDKVVYIAEFKDKESGEKA
IKELSSLEKNTKVLYTYDRIFNGSAIETTPDNLDKIKQIEGISSVERAQRKVOPMMNHARKEIGVEEAIDYL
KSINAPFGKNFDGRGMVISNIDTGTDYRHKAMRIDDDAKASMRFKKEDLKGTDKNYWLSDRIPHAFNYYN
GGKITVEKYDDGRDYFDPHGMHIAGILAGNDTEQDIKNFNGIDGIAPNAQIFSYKMY SDAGSGFAGDETM
FHATEDSIKHNVDVVSVSSGFTGTGLVGEKYWQAIRATLRKAGIPMVVATGNYATSASSSSWDLVANNHLK
MTDTGNVTRTAAHEDATAVASAKNQTVEFDKVNIGGESFKYRNIGAFFDKSKITTNEDGTKAPSKLKEFVY
IGKGQDODLIGLDLRGKIAVMDRIYTKDLKNAFKKAMDKGARATMVVNTVNY YNRDNWTELPAMGYEADE
GTKSQVFSTISGDDGVKLWNMINPDKKTEVKRNNKEDFKDKLEQYYPIDMESFNSNKPNVGDEKETIDFKFA
PDTDKELYKEDIIVPAGSTSWGPRIDLLLKPDVSAPGKNIKSTLNVINGKSTYGYMSGTSMATPIVAAST
VLIRPKLKEMLERPVLKNLKGDDKIDLTSLTKIALONTARPMMDATSWKEKSQYFASPRQQGAGLINVAN
ALRNEVVATFKNTDSKGLVNSYGSISLKEIKGDKKYFTIKLHNTSNRPLTFKVSASATTTDSLTDRLKLD
ETYRDERSPDGKQIVPEIHPEKVKGANITFEHDTFTIGANSSFDLNAVINVGEAKNKNKFVESFITHFESV
EEMEALNSNGKKINFQPSLSMPLMGFAGNWNHEPILDKWAWEEGSRSKTLGGYDDDGKPKIPGTLNKGIG
GEHGIDKFNPAGVIQNRKDKNTTSLDONPELFAFNNEGINAPSSSGSKIANIYPLDSNGNPQDAQLERGL
TPSPLVLRSAEEGLISIVNTNKEGENQRDLKVISREHFIRGILNSKSNDAKGIKSSKLKVWGDLKWDGLI
YNPRGREENAPESKDNQDPATKIRGQFEPTAEGQYFYKFKYRLTKDYPWQVSYIPVKIDNTAPKIVSVDF
SNPEKTIKLITKDTYHKVKDQYKNETLFARDQKEHPEKFDETANEVWYAGAALVNEDGEVEKNLEVTYAGE
GOGRNRKLDKDGNTIYEIKGAGDLRGKIIEVIALDGSSNFTKIHRTKFANQADEKGMISYYLVDPDQDSS
KYQKLGEIAESKFRKNLGNGKEGSLKKDTTGVEHHHQENEESIKEKSSFTIDRNISTIRDFENKDLKKLIK
KKFREVDDFTSETGKRMEEYDYKYDDKGNIIAYDDGTDLEYETEKLDEIKSKIYGVLSPSKDGHFEILGK
ISNVSKNAKVYYGNNYKSIEIKATKYDFHSKTMTFDLYANIND IVDGLAFAGDMRLFVKDNDQKKAETKT
RMPEKIKETKSEYPYVSSYGNVIELGEGDLSKNKPDNLTKMESGKIYSDSEKQQYLLEKDNIILRKGYALK
VITYNPGKTDMLEGNGVY SKEDIAKIQKANPNLRALSETTIYADSRNVEDGRSTQSVLMSALDGFNIIRY
QVFTFRKMNDKGEAIDKDGNLVTDSSKLVLFGKDDKEYTGEDKFNVEAIKEDGSMLFIDTKPVNL SMDKNY
FNPSKSNKIYVRNPEFYLRGKISDKGGFNWELRVNESVVDNYLIYGDLHIDNTRDFNIKLNVKDGDIMDW
GMKDYKANGFPDKVTDMDGNVYLQTGYSDLNAKAVGVHYQFLYDNVKPEVNIDPKGNTSIEYADGKSVVFE
NINDKRNNGFDGEIQEQHIYINGKEYTSFNDIKQITDKTLNIKIVVKDFARNTTVKEFILNKDTGEVSEL
KPHRVTVTIONGKEMSSTIVSEEDFILPVYKGELEKGYQFDGWEI SGFEGKKDAGYVINLSKDTFIKPVF
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KKIEEKKEEENKPTFDVSKKKDNPQVNHSQLNESHRKEDLQREEHSQKSDSTKDVTATVLDKNNISSKST
TNNPNKLPKTGTASGAQTLLAAGIMF IVGIFLGLKKKNQD

SEQ ID NO:227

>AnrP710228
MGKGHWNRKRVYSIRKFAVGACSVMIGTCAVLLGGNIAGESVVYADETLITHTAEKPKEEKMIVEEKADK
ALETKNIVERTEQSEPSSTEAIASEKKEDEAVTPKEEKVSAKPEEKAPRIESQASNQEKPLKEDAKAVTN
EEVNQMIEDRKVDFNQNWYFKLNANSKEAIKPDADVSTWKKLDLPYDWSIFNDFDHESPAQNEGGQLNGG
EAWYRKTFKLDEKDLKKNVRLTFDGVYMDSQVYVNGQLVGHYPNGYNQFSYDITKYLQKDGRENVIAVHA
VNKQPSSRWYSGSGIYRDVTLQVTDKVHVEKNGTTILTPKLEEQQHGKVETHVTSKIVNTDDKDHELVAE
YQIVERGGHAVTGLVRTASRTLKAHESTSLDAILEVERPKLWTVLNDKPALYELITRVYRDGQLVDAKKD
LFGYRYYHWTPNEGFSLNGERIKFHGVSLHHDHGALGAEENYKAEYRRLKQMKEMGVNSIRTTHNPASEQ
TLQIAAELGLLVQEEAFDTWYGGKKPYDYGRFFEKDATHPEARKGEKWSDFDLRTMVERGKNNPAIFMWS
IGNEIGEANGDAHSLATVKRLVKVIKDVDKTRYVTMGADKFRFGNGSGGHEKIADELDAVGFNYSEDNYK
ALRAKHPKWLIYGSETSSATRTRGSYYRPERELKHSNGPERNYEQSDYGNDRVGWGKTATASWTFDRDNA
GYAGQFIWTGTDYIGEPTPWHNQNQTPVKSSYFGIVDTAGIPKHDFYLYQSQWVSVKKKPMVHLLPHWNW
ENKELASKVADSEGKIPVRAYSNASSVELFLNGKSLGLKTFNKKQTSDGRTYQEGANANELYLEWKVAYQ
PGTLEAIARDESGKEIARDKITTAGKPAAVRLIKEDHAIAADGKDLTYIYYEIVDSQGNVVPTANNLVRF
QLHGQGQLVGVDNGEQASRERYKAQADGSWIRKAFNGKGVAIVKSTEQAGKFTLTAHSDLLKSNQVTVFT
GKKEGQEKTVLGTEVPKVQTIIGEAPEMPTTVPFVYSDGSRAERPVTWSSVDVSKPGIVTVKGMADGREV
EARVEVIALKSELPVVKRIAPNTDLNSVDKSVSYVLIDGSVEEYEVDKWEIAEEDKAKLAIPGSRIQATG
YLEGQPIHATLVVEEGNPAAPAVPTVTVGGEAVTGLTSQKPMQYRTLAYGAKLPEVTASAKNAAVTVLQA
SAANGMRASIFIQPKDGGPLQTYAIQFLEEAPKIAHLSLQVEKADSLKEDQTVKLSVRAHYQDGTQAVLP
ADKVTFSTSGEGEVAIRKGMLELHKPGAVTLNAEYEGAKDQVELTIQANTEKKIAQSIRPVNVVTDLHQE
PSLPATVTVEYDKGFPKTHKVTWQAIPKEKLDSYQTFEVLGKVEGIDLEARAKVSVEGIVSVEEVSVTTP
IAEAPQLPESVRTYDSNGHVSSAKVAWDAIRPEQYAKEGVFTVNGRLEGTQLTTKLHVRVSAQTEQGANI
SDQWTGSELPLAFASDSNPSDPVSNVNDKLISYNNQPANRWTNWNRTNPEASVGVLFGDSGILSKRSVDN
LSVGFHEDHGVGVPKSYVIEYYVGKTVPTAPKNPSFVGNEDHVFNDSANWKPVTNLKAPAQLKAGEMNHF
SFDKVETYAVRIRMVKADNKRGTSITEVQIFAKQVAAAKQGQTRIQVDGKDLANFNPDLTDYYLESVDGK
VPAVTASVSNNGLATVVPSVREGEPVRVIAKAENGDILGEYRLHFTKDKSLLSHKPVAAVKQARLLQVGQ
ALELPTKVPVYFTGKDGYETKDLTVEWEEVPAENLTKAGQFTVRGRVLGSNLVAEITVRVTDKLGETLSD
NPNYDENSNQAFASATNDIDKNSHDRVDYLNDGDHSENRRWTNWSPTPSSNPEVSAGVIFRENGKIVERT
VTQGKVQFFADSGTDAPSKLVLERYVGPEFEVPTYYSNYQAYDADHPFNNPENWEAVPYRADKDIAAGDE
INVTFKAIKAKAMRWRMERKADKSGVAMIEMTFLAPSELPQESTQSKILVDGKELADFAENRQDYQITYK
GQRPKVSVEENNQVASTVVDSGEDSFPVLVRLVSESGKQVKEYRIHLTKEKPVSEKTVAAVQEDLPKIEF
VEKDLAYKTVEKKDSTLYLGETRVEQEGKVGKERIFTAINPDGSKEEKLREVVEVPTDRIVLVGTKPVAQ
EAKKPQVSEKADTKPIDSSEASQTNKAQLPSTGSAASQAAVAAGLTLLGLSAGLVVTKGKKED

SEQ ID NO:228

>AnrP723238
MTYLPVALTIAGTDPSGGAGIMADLKSFQARDVYGMAVVTSLVAQNTRGVQLIEHVSPQMLKAQLESVFS
DIPPQAVKTGMLATTEIMEIIQPYLKKLDCPYVLDPVMVATSGDALIDSNARDYLKTNLLPLATIITPNL
PEAEEIVGFSIHDPEDMQRAGRLILKEFGPQSVVIKGGHLKGGAKDFLFTKNEQFVWESPRIQTCHTHGT
GCTFAAVITAELAKGKSLYQAVDKAKAFITKALQDAPQLGHGSGPVNHTTEFKD

SEQ ID NO:229

>AnrP267094
MNKKQWLGLGLVAVAAVGLAACGNRSSRNAASSSDVKTKAAIVTDTGGVDDKSFNQSAWEGLQAWGKEHN
LSKDNGFTYFQSTSEADYANNLQQAAGSYNLIFGVGFALNNAVKDAAKEHTDLNYVLIDDVIKDQKNVAS
VTFADNESGYLAGVAAAKTTKTKQVGFVGGIESEVISRFEAGFKAGVASVDPSIKVQVDYAGSFGDAAKG
KTIAAAQYAAGADIVYQVAGGTGAGVFAEAKSLNESRPENEKVWVIGVDRDQEAEGKYTSKDGKESNFVL
VSTLKQVGTTVKDISNKAERGEFPGGQVIVYSLKDKGVDLAVTNLSEEGKKAVEDAKAKILDGSVKVPEK

SEQ ID NO:230

>AnrP736063
MKKKLLAGATITLLSVATLAACSKGSEGADLISMKGDVITEHQFYEQVKSNPSAQQVLLNMTIQKVFEKQY
GSELDDKEVDDTIAEEKKQYGENYQRVLSQAGMTLETRKAQIRTSKLVELAVKKVAEAELTDEAYKKAFD
EYTPDVTAQIIRLNNEDKAKEVLEKAKAEGADFAQLAKDNSTDEKTKENGGEITFDSASTEVPEQVKKAA
FALDVDGVSDVITATGTQAYSSQYYIVKLTKKTEKSSNIDDYKEKLKTVILTQKQNDSTFVQSIIGKELQ
AANTKVKDQAFQNIFTQYIGGGDSSSSSSTENE
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>AnrP34435
MKNKFFLIATLAMCIVFSACSSNSVKNEENTSKEHAPDKIVLDHAFGQTILDKKPERVATIAWGNHDVAL
ALGTVPVGFSKANYGVSADKGVLPWTEEK TKELNGKANLFDDLDGLNFEAT SNSKPDVILAGY SGITKED
YDTLSKIAPVAAYKSKPWQTLWRDMIKIDSKALGMEKEGDELIKNTEARISKELEKHPEIKGKIKGKKVL
FTMINAADTSKFWIYTSKDPRANYLTDLGLVFPESLKEFESEDSFAKEISAEEANKINDADVIITYGDDK
TLEALQKDPLLGKINAIKNGAVAVIPDNTPLAASCTPTPLSINYTIEEYLNLLGNACKNAK

SEQ ID NO:232

>AnrP172568
MSTITDVYAREVLDSRGNPTLEVEVYTESGAFGRGMVPSCGASTGEHEAVELRDGDKSRYGGLGTQKAVDN
VNNIIAEAIIGYDVRDQQAIDRAMIALDGTPNKGKLGANAILGVSIAVARAAADYLEIPLYSYLGGFNTK
ALPTPMMNIINGGSHSDAPIAFQEFMILPVGAPTFKEALRYGAEIFHALKKILKSRGLETAVGDEGGFAP
RFEGTEDGVETILAAIEAAGYVPGKDVFLGFDCASSEFYDKERKVYDYTKFEGEGAAVRTSAEQIDYLEE
LVNKYPIITIEDGMDENDWDGWKALTERLGKKVQLVGDDFFVINTDYLARGIQEGAANSILIKVNQIGTL
TETFEATIEMAKEAGYTAVVSHRSGETEDSTITADIAVATNAGQIKTGSLSRTDRIAKYNQLLRIEDQLGEV
AEYRGLKSFYNLKK

SEQ ID NOQ:233

>AnrP559469
MEKYFGEKQERFSFRKLSVGLVSATISSLFFMSVLASSSVDAQETAGVHYKYVADSELSSEEKKQLVYDI
PTYVENDDETYYLVYKLNSQNQLAELPNTGSKNERQALVAGASLAALGILIFAVSKKKVKNKTVLHLVLV
AGMGNGVLVSVHALENHLLLNYNTDYELTSGEKLPLPKEISGYTYIGYIKEGKTTSDFEVSNQEKSAATP
TKQQKVDYNVTPNFVDHPSTVQAIQEQTPVSSTKPTEVQVVEKPFSTELINPRKEEKQSSDSQEQLAEHK
NLETKKEEKISPKEKTGVNTLNPQDEVLSGQLNKPELLYREETIETKIDFQEEIQENPDLAEGTVRVKQE
GKLGKKVEIVRIFSVNKEEVSREIVSTSTTAPSPRIVEKGTKKTQVIKEQPETGVEHKDVQSGAIVEPAI
QPELPEAVVSDKGEPEVQPTLPEAVVTDKGETEVQPESPDTVVSDKGEPEQVAPLPEYKGNIEQVKPETP
VEKTKEQGPEKTEEVPVKPTEETPVNPNEGTTEGTSIQEAENPVQPAEESTTNSEKVSPDTSSENTGEVS
SNPSDSTTSVCESNKPEHNDSKNENSEKTVEEVPVNPNEGTVEGT SNQETEKPVQPAEETQTNSGKIANE
NTGEVSNKPSDSKPPVEESNQPEKNGTATKPENSGNTTSENGQTEPEKKLELRNVSDIELYSQTNGTYRQ
HVSLDCIPENTDTYFVKVKS SAFKDVYIPVASITEEKRNGQSVYKITAKAEKLQQELENKYVDNFTFYLD
KKAKEENTNFTSFSNLVKAINQNPSGTYHLAASLNANEVELGPDERSYIKDTFTGRLIGEKDGKNYAIYN
T KKPLFENLSGATVEKLSLKNVAISGKNDIGSLANEATNGTKIKQVHVDGVLAGERGVGGLLAKADQSST
AESSFKGRIVNTYETTDAYNIGGLVGHLTGKNASIAKSKATVTISSNTNRSDQTVGGLAGLVDQDAHIQN
SYAEGDINNVKHFGKVAGVAGYLWDRTSGEEKHAGELTNVLSDVNVTNGNAITGYHYTGMKVANTFSSKA
NRVFNVTLEKDEVVSKESFEERGTMLDASQIVSKKAEINPLTLPTVEPLSTSGKKDSDFSKIAHYQANRA
LVYKNIEKLLPFYNKSTIVKYGNLVKENSLLYQKELLSAVMMKDDQVITDIVSNKQTANKLLLHYNDHSS
EKFDLKYQTDFANLAEYNLGNTGLLYTPNQFLYDRDSIVKEVLPELQKLDYQSDAIRKTLGISPEVKLTE
LYLEDQFSKTKQNLGDSLKKLLSADAGLASDNSVTRGYLVDKIKNNKEALLLGLTYLERWYNFNYGQVNV
KDLVMYHPDFFGKGNTSPLDTLIEBELGKSGFNNLLAKNNVDTYGISLASQHGATDLF STLEHYRKVFLPNT
SNNDWFKSETKAYIVEEKSTIEEVKTKQGLAGTKYSIGVYDRITSATWKYRNMVLPLLTLPERSVFVIST
MSSLGFGAYDRYRSSDHKAGKATNDFVEENARETAKRQRDHYDYWYRILDEQSREKLYRTILLYDAYKFG
DDTTSCGKATAEAKFDS SNPAMKNFFGPVGNKVVHNQHGAYATGDGVYYMSYRMLDKDGAITYTHEMTHDS
DQDIYLGGYGRRNGLGPEFFAKGLLQAPDQPSDATITINSILKHSKSDSTEGSRLQVLDPTERFQNAADL
QNYVHNMFDLIYMMEYLEGQSIVNKLSVYQKMAALRKIENKYVKDPADGNEVYATNVVKELTEAEARNLN
SFESLIDHNILSAREYQSGDYERNGYYTIKLFAPIYSALSSEKGTPGDLMGRRIAYELLAAKGFKDGMVP
YISNQYEEDAKQQGQTINLYGKERGLVTDELVLKKVFDGKYKTWAEFKTAMYQERVDQFGNLKQVTFKDP
TKPWPSYGTKTINNVDELQALMDQAVLKDAEGPRWSNYDPEIDSAVHKLKRAIFKAYLDQTNDFRSSIFE
NKK

SEQ ID NO:234

>AnrP229477
MAKEKYDRSKPHVNIGTIGHVDHGKTTLTAATTTVLARRLPSAVNQPKDYASTIDAAPEERERGITINTAH
VEYETERKRHYAHIDAPGHADYVKNMITGAAQMDGAILVVASTDGPMPQTREHILLSRQVGVKHLIVFMNK
IDLVDDEELLELVEMEIRDLLSEYDFPGDDLPVIQGSATKALEGDSKYEDIIMELMNTVDEYIPEPERDT
EKPLLDPVEDVFSITGRGTVASGRIDRGTVRVNDEIEIVGIKEETQRAVVITGVEMFRKQLDEGLAGDNVG
VLLRGVORDEIERGQVIAKPGSINPHTKFKGEVYILTKEEGGRHTPFFNNYRPQFYFRTTDVTGSIELPA
GTEMVMPGDNVTIDVELIHPIAVEQGTTFSIREGGRTVGSGMVTEIEA

SEQ ID NO:235

>AnrP96076

MKKLGTLLVLFLSAITILVACASGKKDTTSGQOKLKVVATNSI IADITKNIAGDKIDLHSIVPIGQDPHEYE
PLPEDVKKTSEADLIFYNGINLETGGNAWFTKLVENAKKTENKDYFAVSDGVDVIYLEGQNEKGKEDPHA
WLNLENGIIFAKNIAKQLSAKDPNNKEFYEKNLKEYTDKLDKLDKESKDKFNKIPAEKKLIVTSEGAFKY
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FSKAYGVPSAYIWEINTEEEGTPEQIKTLVEKRLRQTKVPSLFVESSVDDRPMKTVSODTNIPIYAQIFTD
STIAEQGKEGDSYYSMMKYNLDKIAEGLAK

SEQ ID NO:236

>AnrP118814

MVTFLGNPVSFTGKQLQOVGDKALDF SLTTTDLSKKSLADFDGKKKVLSVVPSIDTGICSTQTRRFNEELA
GLDNTVVLIVSMDLPFAQKRWCGAEGLDNAIMLSDYFDHS FGRDYALLINEWHL LARAVFVLDTDNTIRY
VEYVDNINSEPNFEAATAAAKAL

SEQ ID NO:237

>AnrP470544
MTFSFDTARAQGAVIKVIGVGGGGENA INRMVDEGVTGVEF IAANTDVQALS STRAETVIQLGPKLTRGL
GAGGQPEVGRKAAEESEETLTEAISGADMVF ITAGMGGGSGTGAAPVIARTAKDLGALTVGVVTRPFGFE
GSKRGOFAVEGINQLREHVDTLL I ISNNNLLEIVDKKTPLLEALSEADNVLRQGVQGITDL I TNPGL TN,
DFADVKTVMANKGNALMGIGIGSGEERVVEAARKATYSPLLETTIDGAEDVIVNVTGGLDLTLIEAEEAS
QIVNQAAGOGVNIWLGTSIDESMRDEIRVIVVATGVRODRVEKVVAPQARSATNYRETVKPAHSHGFDRH
FDMAETVELPKONPRRLEPTQASAFGDWDLRRESIVRT'TDSVVSPVERFEAPTSQDEDELDTPPFFKNR

SEQ ID NO:238

>AnrP793162
MKFRKLACTVLAGAAVLGLAACGNSGGSKDAAKSGGDGAKTELITWWAFPVFTQEKTGDGVGTYEKSIIEA
FEKANPDIKVKLETIDFKSGPEKITTAIEAGTAPDVLEFDAPGRI IQYGKNGKLAELNDLFTDEFVKDVNN
ENIVQASKAGDKAYMYPISSAPFYMAMNKKMLEDAGVANLVKEGWT TDDFEKVLKALKDKGYTPGSLEFSS
GQGGDQGTRAFISNLYSGSVTDEKVSKYTTDDPRFVKGLEKATSWIKDNLINNGSQFDGGADIQNFANGQ
TSYTILWAPAQNGIQAKLLEASKVEVVEVPFPSDEGKPALEYLVNGFAVENNKDDKKVAASKKFIQFIAD
DKEWGPKDVVRTGAFPVRTSFGKLYEDKRMETISGWTQYYSPYYNTIDGFAEMRTLWFPMLQSVSNGDEK
PADALKAFTEKANETIKKAMKQ

SEQ ID NO:239

>AnrP819166
MTNLIATFQDRFSDWLTALSQHLQLSLLTLLLAILLATPLAVFLRYHEKLADWVLQIAGIFQTIPSLALL
GLFIPLMGIGTLPALTALVIYAIFPILONTITGLKGIDPNLQEAGIAFGMTRWERLKKFEIPLAMPVIMS
GIRTAAVLIIGTATLAALIGAGGLGSFILLGIDRNNASLILIGALSSAVLAIAFNFLLKVMEKARLRTIF
SGFALVALLLGLSYSPALLVQKEKENLVIAGKIGPEPEILANMYKLLIEENTSMTATVKPNFGKTSFLYE
ALKKGDIDIYPEFTGTVTESLLOPSPRKVSHEPEQVYQVARDGIAKQDHLAYLKPMSYQONTYAVAVPKKIA
QEYGLKTISDLKKVEGQLKAGFTLEFNDREDGNKGLOSMYGLNLNVATIEPALRYQATQSGDIQITDAYS
TDAELERYDLQVLEDDKQLFPPYQGAPLMKEALLKKHPELERVLNTLAGKITESQMSQLNYQVGVEGKSA
KOVAKEFLQEQGLLKK

SEQ ID NO:240

>AnrP373238
MICSDSSYSFHNKNFMIFIRRKSIMVVKVGINGFGRIGRLAFRRIQONVEGVEVTRINDLTDPVMLAHLLK
YDTTQGRFDGTVEVKEGGFEVNGKF IKVSAERDPEQIDWATDGVEIVLEATGFFAKKEAAEKHL KGGAKK
VVITAPGGNDVKTVVFNTNHDVLDGTETVISGASCTTNCLAPMAKALQDNFGVVEGLMTTIHAYTGDOMI
LDGPHRGGDLRRARAGAANIVPNSTGAAKAIGLVIPELNGKLDGSAQRVPTPTGSVTELVAVLEKNVIVD
EVNAAMKAASNESYGYTEDPIVSSDIVGMSYGSLFDATQTKVLDVDGKQLVKVVSWYDNEMSY TAQLVRT
LEYFAKIAK

SEQ ID NO:241

>AnrP377050
MTSKVRKAVIPAAGLGTRFLPATKALAKEMLPIVDKPTIQFIVEEALKSGIEDILVVTGKSKRSIEDHFD
SNFELEYNLKEKGKTDLLKLVDKTTDMRLHFIRQTHPRGLGDAVLQAKAFVGNEPFVVMLGDDLMDITDE
KAVPLTKQLMDDYERTHASTIAVMPVPHDEVSAYGVIAPQGEGKDGLYSVETFVEKPAPEDAPSDLATIIG
RYLLTPEIFEILEKQAPGAGNEIQLTDAIDTLNKTQRVFAREFKGARYDVGDKFGFMKTSIDYALKHPQV
KDDLKNYLIQLGKELTEKE

SEQ ID NO:242

>AnrP149458
MKKISLLLASLCALFLVACSNQKQADGKLNIVITFYPVYEFTKQVAGDTANVELLIGAGTEPHEYEPSAK
AVAKIQDADTFVYENENMETWVPRKLLDTLDKRKVKTIKATGDMLLLPGGEEEEGDHDHGEEGHHHEFDPH
VWLSPVRAIKLVEHIRDSLSADYPDRKETFERKNAAAYIEKLQSLDKAYAEGLSQAKQKSFVTQHAAFNYL
ALDYGLKQVAISGLSPDAEPSAARLAELTEYVRKKNKIAYIYFEENASQALANTLSKEAGVKTDVLNPLES
LTEEDTKAGENYISVMEKNLKALKQTTDQEGPATEPEKAEDTKTVONGYFEDAAVKDRTLSDYAGNWQSV
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YPFLEDGTFDOVFDYKAKLTGKMTQOAEYKAYYTKGYOTDVTKINITDNTMEFVQGGQSKKYTYKYVGKKI
LTYKKGNRGVRFLFEATDADAGQFKYVQFSDENIAPVKAEHFHIFFGGTSQETLFEEMDNWPTYYPDNLS
GOQETAQEMLAH

SEQ ID NO:243

>AnrP354979
MFASKSERKVHYSIRKFSIGVASVVVASLFLGGVVHAEEVGGKNTPTDTSSGQDISKKYADEVESHLKKT
LSEIQTQLDRKRHTETVALINELQGIKKTYLYNLNVLKEKSELPSKIKAKLDVAFDQFKKDTLKPGEKVA
EAQKKVAEAKKKAEDQKEEDRRNY PTNTYKTLELDIAESDVKVKEAELETSKRGAKPRNEEKIKKAKAKY
ESEKAEATRLEEIKTDREEAKRKADAKLKEAVEKNAANSEQGEPKRRVKRGVLGEPATPDKKENDAKSSD
SSVGEETLPSPSLKPEKKVAEAEKKKAEDQEEEDRRNYPTNTYKTLELDIAESDVKVKEAELELVNEEAK
PRNEEKIKKAKAKVESEKAEATRLEKIKTDRKKAEEEAKRKAAEEDKVKEKPAEQPQPAPAPQPEKPARE
PNPAPAPKPEKPADQPKAEKPADQQAEEDYARRSEEEYNRLTQQQPPKPEQPAPAPKTGWKQENGMWYFY
NTDGSMATGWLONNGSWY YLNSNGAMATGWLQYNGSWY YLNANGDMATGWF QYNGSWY YTL.NANGDMATGW
FQYNGSWYYLNANGDMATGWFQYNGSWYYLNANGDMATGWLQYNGSWYYLNSNGAMVTGWLONNGSWY YL
NANGSMATDWVKDGDTWYYLEASGAMKASQWFKVSDKWY YVNGSGALAVNTTVDSYRVNANGEWVN

SEQ ID NO:244

>AnrpP958511

MAVISMKQLLEAGVHFGHQTRRWNPKMAKRY IFTERNGTHVIDLQQOTVKYADQAYDFMRDAAANDAVVLEV
GTKKQAADAVAEEAVRSGQYFINHRWLGGTLTNWGTIQKRIARLKEIKRMEEDGTFEVLPKKEVALLNKQ
RARLEKFLGGIEDMPRIPDVMYVVDPHKEQIAVKEAKKLGIPVVAMVDTNTDPDDIDVI IPANDDAIRAV
KLITAKLADAITIEGRQGEDAVAVEAEFAALETQADSTEEIVEVVEGDNA

SEQ ID NO:245

>AnrP72782
MKFNPNQRYTRWSIRRLSVGVASVVVASGFFVLVGQPSSVRADGLNPTPGQVLPEETSGTKEGDLSEKPG
DITVLTQAKPEGVIGNTNSLPTPTERTEVSEETSPSSLDTLFERKDEEAQKNPELTDVLKETVDTADVDGTQ
ASPAETTPEQVKGGVKENTKDSIDVPAAYLEKAEGKGPFTAGVNQVIPYELFAGDGML TRLLLKASDNAP
WSDNGTAKNPALPPLEGLTKGKYFYEVDLNGNTVGKQGQALIDQLRANGTQTYKATVKVYGNKDGKADL T
NLVATKNVDININGLVAKETVQKAVADNVKDSIDVPAAYLEKAKGEGPFTAGVNHVIPYELFAGDGMLTR
LLLKASDKAPWSDNGDAKNPALSPLGENVKTKGQYFYQVALDGNVAGKEKQAL IDQFRANGTQTYSATVN
VYGNKDGKPDLDNIVATKKVTININGLISKETVQKAVADNVKDSIDVPAAYLEKAKGEGPFTAGVNHVIP
YELFAGDGMLTRLLLKASDKAPWSDNGDAKNPALSPLGENVKTKGQYFYQLAT. DGNVAGKEKQALTIDQFR
ANGTQTYSATVNVYGNKDGKPDLDNIVATKKVTININGLISKETVQKAVADNVKDSIDVPAAYLEKAKGE
GPFTAGVNHVIPYELFAGDGMLTRLLLKASDKAPWSDNGDAKNPALSPLGENVKTKGQYFYQVALDGNVA
GKEKQALIDQFRANGTQTYSATVNVYGNKDGKPDLDNIVATKKVTIKINVKETSDTANGSLSPSNSGSGV
TPMNHNHATGTTDSMPADTMTSSTNTMAGENMAASANKMSDTMMSEDKAML PNTGETQTSMASIGFLGLA
LAGLLGGLGLKNKKEEN

SEQ ID NO:246

>AnrP40452
MKNWKKYAFASASVVALAAGLAACGNLTGNSKKAADSGDKPVIKMYQIGDKPDNLDELLANANKI TEERV
GAKLDIQYLGWGDYGKKMSVITSSGENYDIAPADNYIVNAQKGAYADLTELYKKEGKDLYKALDPAYIKG
NTVNGKIYAVPVAANVASSONFAFNGTLLAKYGIDISGVISYETLEPVLKQIKEKAPDVVPFATIGKVFEFIP
SDNFDYPVANGLPFVIDLEGDTTKVVNRYEVPRFKEHLKTLHKFYEAGY I PKDVATSDTSFDLQQDTWEV
REETVGPADYGNSLLSRVANKDIQIKPITNFIKKNQTTQVANFVISNNSKNKEKSMEILNLLNTNPELLN
GLVYGPEGKNWEKIEGKENRVRVLDGYKGNTHMGGWNTGNNWILY INENVTDQQIENSKKELAEAKESPA
LGFIFNTDNVKSEISATIANTMQQOFDTAINTGTVDPDKAI PELMEKLKSEGAYEKVLNEMQKQYDEFLKNK
K

SEQ ID NO:247

>AnrP179757
MAEIYLAGGCFWGLEEYFSRISGVLETSVGYANGQVET'TNYQLLKETDHAETVQVIYDEKEVSLREILLY
YFRVIDPLSINQQGNDRGRQYRTGIYYQDEADLPAIYTVVQEQERMLGRKIAVEVEQLRHYILAEDYHOD
YLRKNPSGYCHIDVTDADKPLIDAANYEKPSQEVLKASLSEESYRVTQEAATEAPFTNAYDQTFEEGIVV
DITTGEPLFFAKDKFASGCGWPSFSRPISKELIHYYKDLSHGMERIEVRSRSGSAHLGHVEFTDGPRELGG
LRYCINSASLRFVAKDEMEKAGYGYLLPYLNK

SEQ ID NO:248

>AnrP835378
ILGAGFVASQPTVVRAEEAEKKAVEAKQKVDAEKYATLEAKIAELEYEVQGLERKELKEIDESDSEDY IKEG
LRAPLQSKLDAKKAKLSKLEELSDKIDELDAEIAKLEKDVEDFKNSDGEQAEQYLVAAKKDLDAKKAELE
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NTEADLKKAVDEPETPAPAPAPKPAPAPAPTPEAPAPAPKPETPKTGWKQENGM

SEQ ID NO:249

>AnrP277775
MFASKSERKVHYSIRKFSIGVASVVVASLVMGSVVHATENEGITQVPTSYNKANESQTEHRKAAKQVDED
IKKMLSEIQEYIKKMLSEIQLDKRKDTONRTLNRKLSAIQTKYLYELRVLKEKSKKEELTSKTKKELDAA
FEKFKKEPELTKKLAEAKQKAKAQKREEDFRNYPTNTYKTLELEIAEFDVKVKEADLELVKEEARPRNEEK
IKQAKAKVESKKAEATRLEEIKTERKRAEEEAKRKAGESEEKAAEANQKVDTRKEQGKPKRRAKRGVSGEL
ATPDKKENDAKSSDSSVGEETLPSPSLNMANESQTEHRKDVDEYIKKMLSGIQLDRRKOTONVNLNIKLS
AIKTKYLYELSVLKENSKKEELTSKTKAELTAAFEQFRKDTLKPEKKVAEAEKKVEEAKKKAKDOKEEDR
RNYPTNTYKTLELEIAESDVKVKEAELELVKEEANESRNEEKIKQAKEKVESKKAEATRLEKIKTDRKKA
EEEAKRKAEESEKKAAEAKQKVDAEEYALEAKTAELEYEVQRLEKELKEIDESDSEDYLKEGLRAPLQSK
LDTKKAKLSKLEELSDKIDELDVNCNLRSQLXKDAEGNNNVEAYFKEGLEKTTAEKRKAELEKAEADLKKAV
DEPETPAPAPQPAPAPEKPAERQAPASSPEKPAPAPEKPGPAPEKPAPAPEKPAPTPETPKTGWKQENGM
WYFYNTDGSMATGWLONNGSWY YLNSNGAMATGWLONNGSWY YLNSNGAMATGWLQYNGSWYYLNANGDM
ATGWLQYNGSWYYLNANGDMATGWLQYNGSWY YLNANGDMATGWVKDGDTWY YLEASGAMKARWEFKVSDK
WYYVNGSGALAVNTTVDSYRVNANGEWVN

SEQ ID NO:250

>AnrP181233

MKLLKKMMQIALATFFFGLLATNTVFADDSEGWQOFVQENGRTY YKKGDLKETYWRVIDGKYYYFDPLSGE
MVVGWQYIPAPHKGVTIGPSPRTETALRPDWFYFGODGVLOEFVGKOVLEAKTATNTNKHHGEEYDSQAE
KRVYYFEDQRSYHTLKTGWIYEEGHWY YLOKDGGFDSRINRLTVGELARGWVKDY PLTYDEEKLKAAPWY
YLNPATGIMOTGWOYLGNRWY YL HSSGAMATCWYKEGSTWY YLDAENGDMR TGWONLCNKWYYLRSSGAM
ATGWYQESSTWY YLNASNGDMKTGWEQVNGNWYYAYDSGATLAVNTTVGGY YLNYNGEWVK

SEQ ID NO:251

>AnrP894040
MAREFSLEKTRNIGIMAHVDAGKTTTTERILYYTGKIHKIGETHEGASQMDWMEQEQERGITITSAATTA
QWNNHRVNIIDTPGHVDFTIEVQRSLRVLDGAVTVLDSQSGVEPQTETVWRQATEYGVPRIVFANKMDKT
GADFLYSVSTLHDRLOANAHPIQLPIGSEDDFRGIIDLIKMKAEIYTNDLGTDILEEDIPAEYLDQAQEY
REKLIEAVAETDEELMMKYLEGEEITNEELKAGIRKATINVEFFPVLCGSAFKNKGVQLMLDAVIDYLPS
PLDIPAIKGINPDTDAEEIRPASDEEPFAALAFKIMTDPFVGRLTFFRVYSGVLQSGSYVLNTSKGKRER
IGRILQMHANSROQEIDTVYSGDIAAAVGLKDTTTGDSLTDEKAKIILESINVPEPVIQLMVEPKSKADQD
KMGTALQKLAEEDPTFRVETNVETGETVISGMGELHLDVLVDRMRREFKVEANVGAPQVSYRETFRASTQ
ARGFFKRQOSGGKGQFGDVWIEFTPNEEGKGFEFENAIVGGVVPREFIPAVEKGLVESMANGVLAGYPMVD
VKAKLYDGSYHDVDSSETAFKIAASLSLKEAAKSAQPATLEPMMLVTITVPEENLGDVMGHVTARRGRVD
GMEAHGNSQIVRAYVPLAEMFGYATVLRSASQGRGTFMMVFDHYEDVPKSVQEEIIKKNKGED

SEQ ID NO:252

>AnrP297298
MIEASKLKAGMTFETADGKLIRVLEASHHKPGKGNTIMRMKLRDVRTGSTFDTSYRPEEKFEQATTIETVP
AQYLYKMDDTAYFMNTETYDQYEIPVVNVENELLYILENSDVKIQFYGTEVIGVTVPTTVELTVAETQPS
IKGATVIGSGKPATMETGLVVNVPDEFIEAGQKLVINTAEGTYVSRA

SEQ ID NO:253

>AnrP217378
MNFETVIGLEVHVELNTNSKIFSPTSAHFGNDONANTNVIDWSFPGVLPVLNKGVVDAGIKAALATLNMDI
HRKMHFDRRKNYFYPDNPKAYQISQFDEPIGYNGWIEVKLEDGTTKKIGIERAHLEEDAGKNTHGTDGYSY
VDLNRQGVPLIEIVSEADMRSPEEAYAYLTALKEVIQYAGISDVKMEEGSMRVDANISLRPYGQEKFGTK
TELKNLNSFSNVRKGLEYEVQRQAETILRSGGQIRQETRRYDEANKATILMRVKEGAADYRYFPEPDLPLF
EISDEWIEEMRTELPEFPKERRARYVSDLGLSDYDASQLTANKVITSDFFEKAVALGGDAKQVSNWLQGEV
AQFLNAEGKTLEQIELTPENLVEMIAITEDGTISSKIAKKVFVHLAKNGGGAREYVEKAGMVQISDPAIL
IPIIHQVFADNEAAVADFKSGKRNADKAFTGFLMKATKGQANPOQVALKLLAQELAKLKEN

SEQ ID NO:254

>AnrP898188
MKITQEEVTHVANLSKLRFSEEETAAFATTLSKIVDMVELLGEVDTTGVAPTTTMADRKTVLRPDVAEEG
TDRDRLFKNVPEQDNYYIKVPAILDDGGDA

SEQ ID NO:255
>AnrP114671
MAQDIKNEEVEEVQEEEVVKTAEETTPEKSELDLANERADEFENKYLRAHAEMONTQRRANEERONLQORY
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RSQDLAKAILPSLDNLERALAVEGLTDDVKKGLGMVQESLITHALKEEGIEETAADGEFDHNYHMATQTLP
ADDEHPVDTIAQVFOQKGYKLHDRILRPAMVVVYN

SEQ ID NO:256

>AnrP17097
MSKIIGIDLGTTNSAVAVLEGTESKITIANPEGNRTTPSVVSFKNGEITIVGDAAKRQAVTINPDTVISIKSK
MGTSEKVSANGKEYTPQET SAMILQYLKGYAEDYLGEKVTKAVITVPAYFNDAQRQATKDAGKIAGLEVE
RIVNEPTAAALAYGLDKTDKEEKILVFDLGGGTFDVSILELGDGVFDVLSTAGDNKLGGDDFDQKI IDHL
VAEFKKENGIDLSTDKMAMQRLKDAAEKAKKDLSGVTSTQISLPFITAGEAGPLHLEMTLTRAKFDDLTR
DLVERTKVPVRQATLSDAGLSLSEIDEVILVGGSTRIPAVVEAVKAETGKEPNKSVNPDEVVAMGAAIQGG
VITGDVKDVVLLDVTPLSLGIETMGGVFTKLIDRNTTIPTSKSQVFSTAADNQPAVDIHVLQGERPMAAD
NKTLGRFQLTDIPAAPRGIPQIEVTFDIDKNGIVSVKAKDLGTQKEQTIVIQSNSGLTDEEIDRMMKDAE
ANAEADKKRKEEVDLRNEVDQATIFATEKTIKETEGKGFDAERDAAQAALDDLKKAQEDNNLDDMKTKLEA
LNEKAQGLAVKLYEQAAAAQQAQEGAEGAQATGNAGDDVVDGEFTEK

SEQ ID NO:257

>AnrP765513
MANHFRTDRVGMEIKREVNEILOKKVRDPRVQGVTIIDVOMLGDLSVAKVYYTILSNLASDNQKAQIGLE
KATGTIKRELGRNLKLYKIPDLTFVKDESTIEYGNKIDEMLRNLDKN

SEQ ID NO:258

>AnrpP879988
MSKELSPKYNPAEVEAGRYQKWLDADVFKPSGDQKAKPYSIVIPPPNVITGKLHLGHAWDTTLQDIIIRQK
RMOGFDTLWLPGMDHAGIATQAKVEERLRGEGITRYDLGRESFLTKVWEWKDEYATTIKEQWGKMGL SVD
YSRERFTLDEGLSKAVRKVFVNLYKKGWIYRGEFIINWDPAARTALSDIEVIHKDVEGAFYHMNYMLEDG
SRALEVATTRPETMFGDVAVAVNPEDPRYKDLIGKNVILPIANKLIPIVGDEHADPELGTGVVKITPAHD
PNDFLVGQRHNLPQVNVMNDDGTMNELAFEFSGMDRFEARKAVVAKLEEIGALVKIEKRVHSVGHSERTG
VVVEPRLSTQWEFVKMDQLAKNATANQDTEDKVEFYPPREFNDTFLOWMENVHDWVI SRQLWWGHQI PAWYN
ADGEMYVGEEAPEGDGWTQDEDVLDTWF SSALWPFSTMGWPEVDSEDFKRYFPTSTLVTGYDIIFFWVSR
MIFQSLEFTGRQPFONVLIHGLIRDEQGRKMSKSLGNGIDPMDVIEKYGADALRWFLSNGSAPGQDVRES
YEKMDASWNFINKIWNISRYILMNNEGLTLDVAHDNVTKVATGEAGNVTDRWILHNLNETIAKVTENFDK
FEFGVAGHILYNFIWEEFANWYVELTKEVLYSDNEDDKVITRSVLLYTLDKILRLLHPIMPFVTEEIFGQ
ISEGSIVTAAYPTVNLAFEDLAAHTGVESLKDLIRAVRNARAEVNVAPSKPITILVKTSDSDLEAFFNSN
VNYIKRFTNPEHLEIASTIPAPELAMSSVITGAEIYLPLADDLLNVEEELARLDKELAKWQKELDMVGKKL
SNERFVANAKPEVVQKECDKQADYQAKYDATVARIDEMKKLVK

SEQ ID NO:259

>AnrP59001
MARKVERLVKLQIPAGKATPAPPVGPALGQAGINIMGFTKEFNARTADQAGMIIPVVISVYEDKSFTEVT
KTPPAAVLLKKAAGVEKGSGTPNKTKVATVTRAQVOEIAETKMPDL.NAANVESAMRMI EGTARSMGFTVV
D

SEQ ID NO:260

>AnrP800948
MAKKSKQLRAALEKIDSTKAYSVEEAVALAKETNFAKFDATVEVAYNLNIDVKKADQQIRGAMVL PNGTG
KTSRVLVFARGAKAEEAKAAGADFVGEDDLVAKINDGWLDFDVVIATPDMMALVGRLGRVLGPRNLMPNP
KTGTVIMDVARAVEESKGGKITYRADRAGNVQAIILGKVSFEAREKLVENFKAFNETIQKAKPATAKGTYVT
NLTITTTQGVGIKVDVNSL

SEQ ID NO:261

>AnrP119923
MANTIKSATKRAELNVKONEKNSAQKSAMRTAIKAFEANPSEELFRAASSAIDKAETKGLIHKNKASRDKA
RLSAKLVK

SEQ ID NO:262

>AnrP373768
MNEFEDLLNSVSQVETGDVVSAEVLTVDATQANVAISGTGVEGVLTLRELTNDRDADINDFVKVGEVL.DV
LVLROVVGKDTDTVTYLVSKKRLEARKAWDKLVGREEEVVTVKGTRAVKGGLSVEFEGVRGFIPASMLDT
REVRNAERFVGQEFDTKTIKEVNAKENRFILSRREVVEAATAAARAEVFGKLAVGDVVTGKVARITSFGAF
VDLGGVDGLVHLTELSHERNVSPKSVVTVGEEIEVKILDLNEEEGRVSLSLKATVPGPWDGVEQKLAKGD
VVEGTVKRLTDFGAFVEVLPGIDGLVHVSQISHKRIENPKEALKVGOEVOVRKVLEVNADAERVSLSIKAL
EERPAQEEGQKEEKRAARPRRPRRQEKRDFELPETQTGFSMADLFGDIEL
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SAnTrP956241
MLYLLFNHKHKKGTEMODNY TTKAKHL TIDSRRL T ERWKKEGKSNRET ASLLGKAPQTTHTEIKRRTVRK
CLGKGRFKEVYSADYAQQSYENNRKHSVKKS SLTKELKEK I LHYHNQKFSPDKKQASTNFK PAGQSTEQR
SEAINLRLENGYYEIDTVLLTRAKNYCLLVLTDRKSRHQITRLIPNKSAEVVNQATKLILKQHKILSITA
DNGTEFNRLFDVFSEEHTY YAHPYASWERGTNENHNRL TRRWLPKGTKKMT PKEVAF IEKWINNY PKKCL
DYKSPREDFWMANLNLKFSVRNKSRN

SEQ ID NO:264

>AnTrP6905
MANVTIEKAKERMTQSHQOSLAREFGGIRAGRANASLLDRVHVEYYGVETPLNQIASITIPEARVLLVTPF
DKSSLKDIDRAT.NASDLGI TPANDGSVIRLVIPALTEETRRDLAKEVKKVGENAKVAVRNIRRDAMDEAK
KQEKAKEITEDELKTLEKDIQKVTDDAVKHTIDDMTANKEKELLEV

SEQ ID NO:265

>AnrP486464
MTLNNLQLFAHKKGGGSTSNGRDSQAKRLGAKAADGQTVTGGSILYROQRGTHIYPGVNVGRGGDDTLFAK
VEGVVRFERKGRDKKQVSVYPIAK

SEQ ID NO:266

>AnrP2559806
MKKDIHPEYRPVVFMDTTTGYQFLSGSTKRSNETVEFEGETYPLIRVEISSDSHPFYTGRQKFTQADGRV
DRFNKKYGLK

SEQ 'ID NO:267

>AnrP897829
MALNIENIIAEIKEASILELNDLVKAIEEEFGVTAAAPVAVAAADAADAGAAKDSFDVELTSAGDKKVGV
IKVVREITGLGLKEAKELVDGAPALVKEGVATAEAEETKAKLEEAGASVTLK

SEQ ID NO:268

>AnrP798599
MSEATIIAKKAELVDVVAEKMKAAASIVVVDARGLTVEQDTVLRRELRGSEVEYKVIKNSILRRAAEKAGL
EDLASVFVGPSAVAFSNEDVIAPAKILNDFSKNAEATLETKGGAIEGAVASKEEILALATLPNREGLLSML
LSVLQAPVRNVALAVKAVAESKEDAA

SEQ ID NO:269

>AnrP356001
MKQLSSAQVROMWLDFWATKGHSVEPSVSLVPVNDPTLLWINSGVATLKKYFDGTIIPENPRITNAQKAT
RTNDIENVGKTARHHTMFEMLGNFSIGDYFRDEAITWAYELLTSPEWFDFPAEKLYMTYYPDDKDSYNRW
IEVGVDPSHLIPIEDNFWEIGAGPSGPDTEIFFDRGEAFDPENIGLRLLAEDIENDRYIETIWNIVLSQFN
ADPAVPRSEYKELPHKNIDTGAGLERLVAVIQGAKTNFETDLFMPITIREVEKLSGKVYDQDGDNMSFKVI
ADHIRSLSFAIGDGALPGNEGRGYVLRRLLRRASMHGOKLGINEPFLYKLVPTVGKIMESYYPEVLEKRD
FIEKIVKSEEESFARTLHSGQHFAQGIVADLKEKGQSVIAGSDVFKLYDTYGFPVELTEEIAEEAGMIVD
REGFEAAMKEQQERARASAVKGGSMGMONETLONITVESVFNYNASQLSSKLVAIVADNAEVGAVSEGTA
SLIFAETSFYAEMGGQVADYGQILDESGKVVATVINVQRKAPNGOQALHTVEVLAPLALNQEY TLATDSNRR
HRVMKNHTATHLLHAALHNILGNHATQAGSLNEVEFLRFDFTHFQAVTAEELRATEQQVNEKIWEALEVK
TVETDIDTAKEMGAMALFGEKYGKEVRVVTIGDYSIELCGGTHVDNTSEIGLFKIVKEEGIGSGTRRILA
VTGKEAFEAYREQEDATLKAIAATLKAPQVKEVPHKVEGLQEQLROLOKENAELKERKAAAAAAGDIFRDVK
EVNGHRYTIASQVSVSDAGALRTFADNWKQOKDY SDLLVLVAAIGDKVNVLVASKTKDLHAGNLVKELAPTT
DGRGGGKPDMAMAGGSNQPRKIQELLDAVAGKL

SEQ ID NO:270

>AnrP309378
MAEKTYPMTLEEKEKLEKELEELKLVRRPEVVERIKIARSYGDLSENSEYEAAKDEQAFVEGQISSLETK
IRYAEIVNSDAVAQDEVAIGKTVTIQEIGEDEEEVYIIVGSAGADAFVGKVSNESPIGQALIGKKTGDTA
TIETPVGSYDVKILKVEKTA

SEQ ID NO:271

>AnrP294367
MAKYEILYIIRPNIEEEAKNALVARFDSILTDNGATVVESKTWEKRRLAYEIQDFREGLYHIVNVEANDD
AALKEFDRLSKINADITL.RHMIVKIDA
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>ANTP260460
MTKRVTIIDVKDYVGOEVTIGAWVANKSCGKGKIAFLOLRDGTAFFQGVAFKPNFVEKFGEEVGLEKFDV T
KRLSOETSVYVTGIVKEDERSKFGYELDITDIEVIGESQDYPITPKEHGTDFLMDNRHLWLRSRKQVAVL
OIRNAIIYATYEFFDKNGFMKFDSPILSGNAAEDSTELFETDYFGTPAYLSQSGOLYLEAGAMALGRVED
FGPVFRAEKSKTRRHLTEFWMMDAEY SYLTHDESLDLOEAYVKALLOGVLDRAPOALETLERDTELLKRY
TAEPFKRITYDQAIDLLQEHENDEDADYEHT.EHGDDFGS PHETWI SNHFGVPTFVMNY PAATKAF YMKPY
PGNPERVLCADLLAPEGYGETI IGGSMREEDYDALVAKMDELGMDRTEY EFYLDLRKYGTVPHGGFGIGTE
RMVTFAAGTKHIREAT PFPRMLHRIKP

SEQ ID NO:273

>AnrP300542
MAISKEKKNEITAQYARHEGDTGSVEVOVAVLTWEINHLNEHIKQHKKDHATYRGLMKKIGRRRNLLAYL
REKNDVNRYRELINSLGLRR

SEQ ID NO:274

>AnrP433335

MKLKDTLNLGKTEFPMRAGLPTKEPVWQKEWEYAKLYQRROQELNQGKPHF TLHDGPPYANGNITHVGHAMN
KISKDIIVRSKSMSGFYAPFIPGWDTHGLPIEQVLSKQGVKRKEMDLVEYLKLCREYALSQVDKQOREDFK
RLGVSGDWENPYVTLTPDYEAAQIRVFGEMANKGY IYRGAKPVYWSWSSESALAEAEIEYHDLVSTSLYY
ANKVKDGKGVLDTDTYIVVWTTTPFTITASRGLTVGADIDYVLVQPAGEARKFVVAAELLTSLSEKFGWA
DVQVLETYRGQELNHIVTEHPWDTAVEELVILGDHVITTDSGTGIVHTAPGFGEDDYNVGIANNLEVAVTV
DERGIMMKNAGPEFEGQFYEKVVPTVIEKLGNLLLAQEEISHSYPFDWRTKKPIIWRAVPQWFASVSKEFR
QEILDEIEKVKFHSEWGKVRLYNMIRDRGDWVISRQRAWGVPLPIFYAEDGTAIMVAETIEHVAQLFEEH
GSSIWWERDAKDLLPEGFTHPGSPNGEFKKETDIMDVWFDSGSSWNGVVVNRPELTYPADLYLEGSDQYR
GWFNSSLITSVANHGVAPYKQILSQGFALDGKGEKMSKSLGNTIAPSDVEKQFGAEILRLWVITSVDSSND
VRISMDILSQVSETYRKIRNTLRFLIANTSDFNPAQDTVAYDELRSVDKYMTIRFNQLVKTIRDAYADFE
FLTIYKALUVNFINVDLSAFYLDFAKDVVYIEGAKSLERROQMOTVFYDILVKITKLLTPILPHTAEEIWSY
LEFETEDFVQLSELPEVQTFANQEEILDTWAAFMDFRGOAQKALEEARNAKVIGKSLEAHLTVYPNEVVEK
TLLEAVNSNVAQLLIVSELTTAEGPAPEAALSFEDVAFTVERATGEVCDRCRRIDPTTAERSYQAVICDH
CASIVEENFAEAVAEGFEEK

SEQ ID NO:275

>AnrpP164745
MSKEIKFSSDARSAMVRGVDILADTVKVTLGPKGRNVVLEKSFGSPLITNDGVTIAKEIELEDHFENMGA
KLVSEVASKTNDIAGDGTTTATVLTQAIVREGIKNVTAGANPIGIRRGIETAVAAAVEALKNNATPVANK
EATAQVAAVSSRSEKVGEYISEAMEKVGKDGVITIEESRGMETELEVVEGMQFDRGYLSQYMVTDSERKMV
ADLENPYILITDKKISNIQEILPLLESILQSNRPLLITIADDVDGEALPTLVLNKIRGTFNVVAVKAPGFG
DRRKAMLEDTATLTGGTVITEDLGLELKDATIEALGQAARVTVDKDSTVIVEGAGNPEATI SHRVAVIKSQ
IETTTSEFDREKLQERLAKLSGGVAVIKVGAATETELKEMKLRIEDALNATRAAVEEGIVAGGGTALANV
IPAVATLELTGDEATGRNIVLRALEEPVRQIAHNAGFEGSIVIDRLKNAELGIGFNAATGEWVNMIDQGT
IDPVRVSRSALONAASVASLILTTEAVVANKPEPVAPAPAMDPSMMGGMM

SEQ ID NO:276

>AnrP792414
MLKPLGDRLVLKVEEKEQTVGGFVLAGSAQEKTKTAQVVATGOQGVRTLNGDLVAPSVKTGDRVLVEAHAG
LDVKDGDEKYIIVGEANILATIEE

SEQ ID NO:277

>AnrP257166

MANKAVNDF ILAMNYDKKKLLTHQGESIENRF IKEGNQLPDEFVVIERKKRSLSTNTSDISVTATNDSRL
YPGALLVVDETLLENNPTLLAVDRAPMTYSIDLPGLASSDSFLQVEDPSNSSVRGAVNDLLAKWHQDYGQ
VNNVPARMQYEKITAHSMEQLKVKFGSDFERKTGNSLDIDFNSVHSGEKQIQIVNFKQIYYTVSVDAVKNP
GDVFQDTVTVEDLKQRGISAERPLVYISSVAYGRQVYLKLETTSKSDEVEAAFEALIKGVKVAPQTEWKQ
ILDNTEVKAVILGGDPSSGARVVTGKVDMVEDLIQEGSRFTADHPGLPISYTTSFLRDNVVATFONSTDY
VETKVTAYRNGDLLLDHSGAYVAQYYITWNELSYDHQGKEVLTPRAWDRNGQDLTAHFTTSI PLKGNVRN
LSVKIRECTGLAWEWWRTVYEKTDLPLVRKRTISIWGTTLYPQVEDKVEND

SEQ ID NO:278

>AnrP972554
MNTKELIASELSSIIDSILDQEATILKLLETPRKNSEMGDIAFPAFSLAKVERKAPQMIAAELAEKMNSQAFE
RVVATGPYVNFFLDKSATSAQVLQAVITEKEHYADONIGRQENVVIDMSSPNIAKPFSIGHLRSTVIGDS
LSHIFQKIGYQTVKVNHLGDWGKQFGMLIVAYKKWGDEEAVKAHPIDELLKLYVRINAEAENDPSLDEEA
REWFRKLENGDEEALALWQWFRDESLVEFNRLYNELKVEFDSYNGEAFYNDKMDAVVDILSEKGLLLESE
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GAQVVNLEKYGIEHPALTKKSDGATLYITRDLAAALYRKNEYQFAKSIYVVGQEQSAHFKQLKAVLQEMG
YDWSDDITHVPFGLVTKEGKKLSTREKGNVILLEPTVAEAVSRAKVQIEAKNPELENKDQVAHAVGIGATK
FYDLKTDRTNGYDFDLEAMVSFEGETGPYVQYAYARIQSTITTRKADFKPETAGNYSLNDTESWEIIKLIQD
FPRIINRAADNFEPSIIAKFAISLAQSFNKYYAHTRILDESPERDSRLALSYATAVVLKEALRLLGVEAP
ERKM

SEQ ID NO:279

>AnrP659187
MHIFDELKERGLIFQTTDEEALRKALEEGQVSYYTGYDPTADSLHLGHLVAILTSRRLOLAGHKPYALVG
GATGLIGDPSFKDAERSLQTKDTVDGWVKSIQGQLSRFLDFENGENKAVMVNNYDWFGSISFIDFLRDIG
KYFTVNYMMSKESVKKRIETGISYTEFAYQIMQGYDFFVLNQDHNVTLQTIGGSDOWGNMTAGTELLRRKA
DKTGHVITVPLITDATGKKFGKSEGNAVWLNPEKTSPYEMYQFWMNVMDADAVRFLKIFTFLSLDEIEDT
RKQFEAAPHERLAQRKVLAREVVTLVHGEEAYKEALNITEQLFAGNIKNLSVKELKQGLRGVPNYQVQADE
NNNIVELLVSSGIVNSKRQAREDVONGATYVNGDPRIQELDYVLSDADKLENELTVIRRGKKKYFVLTY

SEQ ID NO:280

>AnrP957869
MIKYSIRGENLEVTEAIRDYVVSKLEKIEKYFQPEQELDARINLKVYREKTAKVEVTIPLGSITLRAEDV
SODMYGSIDLVTDKIERQIRKNKTKIERKNKNKVATGQLFTDALVEDSNIVQSKVVRSKQOIDLKPMDLEE
ATILOMDLLGHDFFIYVDVEDQTTNVIYRREDGEIGLLEVKES

SEQ ID NO:281

>AnrP904896
MAEITAKLVKELREKSGAGVMDAKKALVETDGDIEKATELLREKGMAKAAKKADRVAAEGLTGVYVNGNV
AAVIEVNAETDFVAKNAQFVELVNTTARVIAEGKPANNEEALALIMPSGETLEAAYVSATATIGEKISFR
RFALIEKTDAQHFGAYQHNGGRIGVISVVEGGDEALARQLSMHIAAMKPTVLSYKELDEQFVKDELAQLN
HVIDOQDNESRAMVNKPALPHLKYGSKAQLTDDVIAQAEADIKAELAAEGKPEKIWDKI ITPGKMDRFMLDN
TKVDOQAYTLLAQVY IMDDSKTVEAYLESVNASVVEFARFEVGEGIEKAANDFEAEVAATMAAATNN

SEQ ID NO:282

>AnrP966090
MIHFSINKNLFLOALNTTKRAISSKNATPILSTVKIDVTNEGITLIGSNGQISTIENFISQKNEDAGLLIT
SLGSILLEASFFINVVSSLPDVTLDFKEIEQNQIVLTSGKSELTLKGKDSEQYPRIQEISASTPLILETK
LLKKIINETAFAASTQESRPILTGVHFVLSQHKELKTVATDSHRLSQKKLTLEKNSDDFDVVIPSRSLRE
FSAVFTDDIETVEIFFANNQILFRSENISFYTRLLEGNYPDTDRLIPTDFNTTITFNVVNLRQSMERARL
LSSATONGTVKLEIKDGVVSAHVHSPEVGKVNEEIDTDQVTGEDLTISFNPTYLIDSLKALNSEKVTISF
ISAVRPFTLVPADTDEDFMQLITPVRTN

SEQ ID NO:283
Lipoate-protein ligase A [Streptococcus pyogenes MGAS6180]

mkyivnkshn
hgihvvrrls
rndieidgkk
vtnilnelpe
gkapeytier
dvfeclktid

pafnialeay
gggavyhdln
icgnagayvk
kitveefsdk
nvrypagkis
ttgqyvfsrmtv

SEQ ID NO:284
Hypothetical protein gbs0899 [Streptococcus

mkyivntsnd
ngihvvrrls
rndleinggk
vtnivdhlsd
gkapeytier
dvlaalktvd

paynvaleay
gggavyhdln
fagnagayvk
kitvgefsda
gvrypagkit
tesqgyfsrmtp

SEQ ID NO:285
Hypothetical protein 1mo0931 [Listeria monocytogenes EGD-e]

myfidnnnek
kndvivvrrl
grndllidgt
rvanisdfmd
wnygkspkfd

dprinlavee
sgggavyhde
kvsgnagfat
gemtteefrd
ltrtkrfpvg

afrelveede
nlnytiisnk
grmmhhgcll
iltkmketyp
tfanvensii
eevakaivs

afgkltdide
nlnytiisnn
grmmhhgell
ilagmkeeyp
tyanvensti
eeitkaivd

filtelnlde
gnlnfsfite
kgkmfshgtl
11lllyifgve
avdvrlnvgk

lfilwinepa
taegafdfkt
fdvdmtvlgd
dmteyvlsed
knlkiygdff

ifilwinepa
tgegafdfgt
fdvdmsvlgg
emdeyvlsda
ksvkifgdff

pvllfyvinkp
ddgesfhnfa
mydlnldnva
kvedvkeykl
gvitdikifg

iiigkhanti
fsagpviatla
alkvskdkie
elakiegsak
gikdvgdien

agalactiae
iiigrhagnti
fskpvidtla
alkvskdkie
elseigamrd
gvkpvddiek

siiigrngnt
kftgpiveal
aslkprkdki
taadwekihe
dffgvknvad

geinkevide
dlgvtanftg
skgvksvrar
egfgswdwty
lligckyeyr

NEM316]

geinkefidk
klgvkaeftg
skgiksvrar
ngfatwdwty
mlegvrydyk

veelidteyve
krlgvnaelk
eskgiksvrs
isakrygnwd
leeklvntty
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SEQ ID NO:286

ATP-dependent Clp protease proteolytic subunit [Streptococcus
pyogenes MGAS6180]

mipvviegts rgersydiys rllkdriiml tgpvednman sviagllfld agdntkdiyl
yvntpggsvs aglaivdtmn fikadvgtiv mgmaasmgtv iassgtkgkr fmlpnaeymi
hgpmggtggg tggtdmaiaa ehllktrhrl ekilagnagk tikgihkdae rdywmsaeet
ltygfideim ennelk

SEQ ID NO:287

Streptococcus agalactiae clpP gene for ClpP serine protease
mipvviegts rgersydiys rllkdriiml tggvednman siiaqllfld agdntkdiyl
vyvntpggsvs aglaivdtmn fiksdvgtiv mgmaasmgti iassgakgkr fmlpnaeymi
hgpmggtggg tggsdmaiaa ehllktrhtl ekiladnsgg siekvhddae rdrwmsaget
ldygfidaim ennnlg

SEQ ID NOQO:288

ATP-dependent Clp protease proteolytic subunit [Listeria monocytogenes]
mnliptvieq tsrgeraydi ysrllkdrii mlgsaiddnv ansivsqgllf ldagdpekdi
flyinspggs isagmaiydt mnfvkadvgt igmgmaasmg sflltagang krfalpnaei
mihgplggaq ggateieiaa rhilkikerm ntimaektgq pyeviardtd rdnfmtagea
kdygliddii inksglkg

SEQ ID NO:289: DLSVLA

SEQ ID NO:290: IINELPK

SEQ ID NO:291: IDG

SEQ ID NO:292: SKDKFESKGVKSVRA
SEQ ID NO:293: VEKFRDLLLE

SEQ ID NO:294: KKEYP

SEQ ID NO:295:

>AnrP516029 fused to E. coli heat-stable enterotoxin ST-Ia
MYYLPSFSQKAESVDSSKEKITLDTKKCNVVKNNSEKKHHKYI INHSNDTAFNIALEEYAFKHLLDEDQIFLLWINKE
SITVGRHONTIEEINRDYVRENGIEVVRRISGGGAVYHDLNNLNYTIISKEDENKAFDFKSFSTPVINTLAQLGVKAE
FTGRNDLEIDGKKFCGNAQAYINGRIMHHGCLLFDVDLSVLANALKVSKDKFESKGVKSVRARVTNI INELPKKITVE
KFRDLLLEYMKKEYPEMTEYVFSEEELAEINRIKDTKEFGTWDWNYGKSPEFNVRRGIKFTSGKVEVFANVITESKIQODT
KIYGDFFGIEDVAAVEDVLRGVKYEREDVLKALKTIDITRYFAGISREETLAEAVVG

SEQ ID NO:296:

>AnrP516029 fused to E.coli heat-stable enterotoxin EASTI
MPSTQYIRRPASSYASCIWCATACASCHGRTTKPSLATKYITINHSNDTAFNIALEEYAFKHLLDEDQIFLLWINKPST
IVGRHONTIEEINRDYVRENGIEVVRRISGGGAVYHDLNNLNYTIISKEDENKAFDFKSFSTPVINTLAQLGVKAEFT
GRNDLEIDGKKFCGNAQAYINGRIMHHGCLLFDVDLSVLANALKVSKDKFESKGVKSVRARVINIINELPRKITVEKFE
RDLLLEYMKKEYPEMTEYVFSEEELAEINRIKDTKFGTWDWNYGKSPEFNVRRGIKFTSGKVEVFANVTESKIQDIKI
YGDFFGIEDVAAVEDVLRGVRKYEREDVLKALKTIDITRYFAGISREEIAEAVVG
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Fig. 4
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Fig. 5

Strepfococcus pneumoniae animal study June-July 2005
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Fig. 6
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